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Section and Subsection decoding for ZIP Electronics board Version 2

Revised 27 October 2000
Wayne Johnson

PART 2: CSR SUBSECTION OUTPUTS vs DATA BUSS BITS

PART 1: SECTION, SUBSECTION DECODING
SECTION SUBSECTION SUBSECTION | section/subsection
DAC/CSR name  |DAC/CSR NAME address section decoding
Module Info ID xx00 zip logic
section 0 RESET xx0F zip logic
QET DAC DAC 0 Sensor Bias A xx1A zip logic
section 1 DAC 1 Sensor Bias B xx1B zip logic
DAC 2 Sensor Bias C xx1C zip logic
DAC 3 Sensor Bias D xx1D zip logic
Squid Bias DAC DACO Squid Bias A XX2A zip logic
section 2 DAC 1 Squid Bias B xx2B zip logic
DAC 2 Squid Bias C xx2C zip logic
DAC 3 Squid Bias D xx2D zip logic
Squid Lock DAC DACO Squid Lock A xx3A zip logic
section 3 DAC 1 Squid Lock B xx3B zip logic
DAC 2 Squid Lock C xx3C zip logic
DAC 3 Squid Lock D xx3D zip logic
Squid Gain DAC DACO Squid Gain A xx4A zip logic
section 4 DAC 1 Squid Gain B xx4B zip logic
DAC 2 Squid Gain C xx4C zip logic
DAC 3 Squid Gain D xx4D zip logic
Squid Driver DAC DACO0 Squid Driver A xx5A zip logic
section 5 DAC 1 Squid Driver B xx5B zip logic
DAC 2 Squid Driver C xx5C zip logic
DAC 3 Squid Driver D xx5D zip logic
Q Driver DAC DAC O Q O Driver xx60 zip logic
section 6 DAC 1 Q | Driver xx61 zip logic
DAC 2 Test Voltage Xx62 Zip logic
DAC 3 zip logic
Q Bias DAC DAC O Q O Bias xx70 zip logic
section 7 DAC 1 Q| Bias Xx71 zip logic
DAC 2 LED Bias XX72 zZip logic
DAC 3 Zap Voltage Xx73 zip logic
unused
section 8 to D
CSR CSRO Sense Bias CSR xxEQ zip logic
section E CSR1 Squid CSR xxE1 zip logic
CSR2 Squid Driver CSR xxE2 zip logic
CSR3 LED CSR xxE3 zip logic
CSR4 QCSR xxE4 zip logic
CSR5 CSR5 xxE5 zip logic
Test Test Pulse xxFF zip logic
section F FET Heater xxFE zip logic
The Module is The SECTIONS are|The SUBSECTIONS Qutputs are
decoded from decoded from bits [are decoded from from logic #1:
bits 8 t012 of the 4 to 7 of the bits 0 to 3 of the zip_logic3.vhd

address bus

address bus

address bus

PART 5: Module Address decode vs. slot number

Address

Slot Number

SENSE BIAS CSR Squid Driver CSR QCSR CSR5 Module ID
Data Bit Data Bit
BDO QET DAC EXT A EXT_INT_SQ_A CHA_GAINO WIDTH_O 0 _O0_GAINO TRIG_ENA Serial Number bit 0 BDO
BD1 QET DAC EXT B EXT_INT_SQ_B CHA_GAIN1 WIDTH_1 0 O0_GAINI Serial Number bit 1 BD1
BD2 QET DAC EXT C  EXT_INT_SQ_C CHA_GAIN2 WIDTH_2 0 _0_GAIN2 Serial Number bit 2 BD2
BD3 QET DAC EXT D  EXT_INT_SQ_D CHA_POLARITY WIDTH_3 O O _POLARITY Serial Number bit 3 BD3
BD4 QET ENA_HEAT A SQ POL_A - CHB_GAINO WIDTH_4 0 I GAINO CH_A_DAO_ENA Serial Number bit 4 BD4
BD5 QET ENA HEAT B SQ POL B - CHB_GAIN1 WIDTH_5 0 I GAIN1 CH_B_DAO_ENA Serial Number bit 5 BD5
BD6 QET ENA_HEAT C SQ POL_C - CHB_GAIN2 WIDTH_6 0 I GAIN2 CH_C_DAO_ENA Serial Number bit 6 BD6
BD7 QET ENA_ HEAT D SQ POL D - CHB_POLARITY WIDTH_7 O I POLARITY CH_D_DAO_ENA Serial Number bit 7 BD7
BD8 TEST_ENA_A CHC_GAINO RATE_O Q_O_ENA Board Version bit 0 BD8
BD9 TEST_ENA_B CHC_GAIN1 RATE_1 Q_I_ENA Board Version bit 1 BD9
BD10 TEST_ENA_C CHC_GAIN2 RATE_2 Q_O_DAO_ENA Board Version bit 2 BD10
BD11 TEST_ENA_D CHC_POLARITY RATE_3 Q_I_DAO_ENA Board Version bit 3 BD11
BD12 ZAP ENA A PRE_INT_MON_A CHD_GAINO RATE_4 LED_1_ENA Board Type bit 0 BD12
BD13 ZAP ENA_B PRE_INT_MON_B CHD_GAIN1 RATE_5 LED_2_ENA Board Type bit 1 BD13
BD14 ZAP ENA_C PRE_INT_MON_C CHD_GAIN2 RATE_6 LED_CTRL_O Board Type bit 2 BD14
BD15 ZAP ENA_D PRE_INT_MON_D CHD_POLARITY RATE_7 LED_CTRL_1 Board Type bit 3 BD15
Register outputs Register outputs Register outputs that Module Info ID bits
that are PLAIN text that are BOLD text are bold and italized are read only.
are outputs of the are outputs that text are outputs that These are shorts
latching register: are pulses from are pulses from logic to +VCC or GND to
logic #2: logic #3: #4: chargeamps.vhd set the condition
csr_logic3.vhd |zipre|ay2.vhd
PART 3: GAIN AND POLARITY DECODING MATRIZ
POLARITY 2 1 0 GAIN
0 0 0 0 1
0 0 0 1 1.43
Data bits to the 0 0 1 0 2
DACs set the output 0 0 1 1 5
voltage level 0 1 0 0 10
0 1 0 1 14.3
DAC output voltage calculation: 0 1 1 0 20
Vout=Vrefl +( (Vrefh-Vrefl) * N)/4096 0 1 1 1 50
N= is digital code in decimal 1 0 0 0 -1
1 0 0 1 -1.43
1 0 1 0 -2
1 0 1 1 -5
1 1 0 0 -10
1 1 0 1 -14.3
1 1 1 0 -20
1 1 1 1 -50
NOTE: LED_CTRL_1 LED_CTRL_O
ALL SIGNAL NAMES ARE HIGH TRUE 0 0 OFF
0 1 SINGLE
1 0 MULTI
1 1 ON

PART 4: CHIPS AND DECODED OUTPUTS TO ZIP BOARD CIRCUITE

These are the names of the chips, the project name that the code is found in
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xxX0 0000 XXXX XXXX
xXX0 0001 XXXX XXXX
XXX0 0010 XXXX XXXX
XXX0 0011 XXXX XXXX
XXX0 0100 XXXX XXXX
XXX0 0101 XXXX XXXX
XXX0 0110 XXXX XXXX
XXX0 0111 XXXX XXXX
XXX0 1000 XXXX XXXX
XXX0 1001 XXXX XXXX
XXX0 1010 XXXX XXXX
XXX0 1011 XXXX XXXX
XXX0 1100 XXXX XXXX
XXX0 1101 XXXX XXXX
XXX0 1110 XXXX XXXX
XXX0 1111 XXXX XXXX
xxx1 0000 XXXX XXXX
xXX1 0001 XXXX XXXX
XXX1 0010 XXXX XXXX
XXX1 0011 XXXX XXXX
XXX1 0100 XXXX XXXX
XXX1 0101 XXXX XXXX

00xx
01xx
02xx
03xx
04xx
05xx
06xx
07xx
08xx
09xx
0AXX
0Bxx
0Cxx
0Dxx
OExx
OFxx
10xx
11xx
12xx
13xx
14xx
15xx
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Section and Subsection decoding for ZIP Electronics board Version 2

project name:chargeamps

CHARGEAMP_V2 CSR_LOGIC3_V2 ZIPRELAY?2 ZIP_LOGIC3
qo_gain_1 q_o_ena chA_gain_1 module_id
qo_gain_10 q_i_ena chA_gain_10 get_daccs
qo_gain_1_143 led_1_ena chA_gain_1_143 sq_bias_daccs
qo_gain_2 5 led_2_ena chA _gain_2 5 sq_lockpt_daccs
qo_gain_1_2 ext_int_sq_A chA _gain_1_2 sq_gain_daccs
qo_gain_143_5 ext_int_sq_B chA_gain_143_5 sq_drv_daccs
qo_pol_pos ext_int_sq_C chA_pol_pos q_drv_daccs
qo_pol_neg ext_int_sq_D chA_pol_neg gbias_daccs
qi_gain_1 test_ena_A chB_gain_1 sense_bias_csr
gi_gain_10 test_ena_B chB_gain_10 squid_csr
qi_gain_1_143 test_ena_C chB_gain_1_143 squid_drv_csr
gi_gain_2_5 test_ena_D chB_gain_2 5
gi_gain_1_2 pre_int_mon_A chB_gain_1_2 q_csr
qi_gain_143 5 pre_int_mon_B chB_gain_143_5 csr5
qi_pol_pos pre_int_mon_C chB_pol_pos dacs_r w
qi_pol_neg pre_int_mon_D chB_pol_neg chipselect_cntrl_logic
zap_ena_A trig_ena chC_gain_1 test_pulse
zap_ena_B chC_gain_10 buffer_ena
zap_ena_C clock2ena chC_gain_1_143 buffer_wrt_rd
zap_ena_D chipselect chC_gain_2 5
ena_heat A ch_A_dao_ena chC _gain_1_2 subdac(0)
ena_heat B ch_B_dao_ena chC_gain_143 5 subdac(1)
ena_heat C ch_C_dao_ena chC_pol_pos clock_ena
ena_heat D ch_D _dao_ena chC_pol_neg power_up
sq_pol_A_pos qo_dao_ena chD_gain_1 fet_heat_on
sq_pol_A_neg gi_dao_ena chD_gain_10 system_reset
sq_pol_B_pos logic_rdy chD_gain_1_143 ps1_on_f
sq_pol_B_neg chD_gain_2_5 ps2_on_a
sq_pol_C_pos READ ONLY INFO chD_gain_1_2 ps3_on_v
sg_pol_C_neg moduleconfig(0-15) chD_gain_143 5
sq_pol_D_pos chD_pol_pos
sq_pol_D _neg chD_pol_neg
getdac_ext_A
getdac_ext_B clockena
getdac_ext C chipselect
getdac_ext_D
clock3ena
chipselect

CONTROL INPUTS FROM ZIP LOGIC

sense_bias_csr sense_bias_csr squid_driver_csr
squid_csr squid_csr
q_csr q_csr

csrb

moduleid
testpulse test_pulse

CONTROL INPUTS FROM CSR LOGIC3
trig_ena
CONTROL INPUTS FROM OTHER SOURCES

read read read read
write write write write
logic_rdy logic_rdy logic_rdy slot(4 downto 0)
power_up power_up power_up addr(15 downto 0)
trigplus_minus trigplus_minus clock
clock3_1KHZ clock_100KHZ clock_1KHZ pwr_monitor
bd(0-15) bd(0-15) bd(0-15) pwr_supervisor

and the outputs by name that they decode for the ZIP board

project name: zipchips

project name:ziprelay2

project name: addrlogic

Revised 27 October 2000
Wayne Johnson



ZIP MODULE ADDRESSING

UNUSED Subrack SLOT SECTION SUBSECTION

Available for
possible
future addition

1511413121110 9 | 87| 6|54 ((3]2|1]0

SECTIONS SUBSECTIONS
Test
F COMMAND RESET Pulse
FET
E CSR SPARE Heater
DAC 3 DAC 3 DAC3 DAC3 DAC3
D SPARE SPARE SENSOR sQuip squip sQuip e
BIAS D BIAS D LOCK D GAIN D OFFSET
B SPARE SPARE SENSOR Sauid S Saoin f)l‘z?:';‘i:
BIAS B BIAS B LOCKB GAIN B OFFSET
A oeme
9 SPARE SPARE
8 SPARE SPARE
7 Q BIAS DAC SPARE
6 Q DRIVER DAC +15A
5 | SQUID DRIVER DAC 158 CSR5
4 | SQUID GAIN DAC +15FE CSR4
3| SQUID LOCK DAC ASFE vzz:;:; CSR3
2 | sauib BIAS DAC - CSR2
1 | SENSOR BIAS DAC TEMP o n;?]‘c;; CSR1
OFFSET
DACO DAC 0
0 MODULE INFO. o DRAER as CSRO
OFFSET BIAS
0 1 2 3 4 5 6 7 E F
Notes:

1. For addressing purposes, modules are divided into 16 sections, each having a 4 bit address.
Each section is divided into 16 subsections. For example, in order to address the FET Heater
of a ZIP Module plugged into Subrack-SLOT 7, you would use address 0011111111110; or
hexadecimal address 07FE

2. Command Column (F) items only require a write command to the address to execute.

Merle Haldeman
Revised 7/21/2003
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L2 R18 /P“F Lk
BLMZ1A102S e N BLMZ1A102S e

VI5NFE

VI5NFE

(>

1017 VOLT_LOW_5V
]
VISPFE VISPFE
RI3 RIS
10k 10k
ul 02
FEGND FEGND
1 |12 1 |2
17 23
+ - 24 + v 2
DG1698P + 0G1898P +
L LOND Ve L LOND Ve
13 |14 47dF 13 |1 &Tuk
FEGND FEGND
FEGND FEGND
R16 R4
1.0k 1.0k
VISNFE VISNFE

REVISIONS
REV DESCRIPTION DATE [APPROVED
1 | REPLACED 1uf CAPS WITH BACK T0 BACK | 2 29 00| BOM
47UF TANT, CAPS
0
C
) .
NAME DATE
ORIGINATOR MERLE HALDEMAN 06/17/99
ORAWN BRUCE MERKEL 07/16/99
CHECKED
APPROVED
FERMILAB PPD/ETT/ES COMS (E-89D) A
/IP MODULE
QET BIAS FRONT END
SIZE|FS[M NO. |DWG‘ NO. REV
1
SCALE | [SHEET 5-7




4 . 1

REVISIONS
REV DESCRIPTION DATE |APPROVED
: NOTE: DG4130Y's ARE !
- SHOWN WITH .
| LOBIC 0 INPUT !
104 | ! 101
VOLT_LOW_5V RS o1l | U1 !
Dt SR S . —— >
105 ; —PT0G4130Y I 5-13.)
13-7(20) N L HEATER_PULSE_1 (100 ms) : :
E - ! Lo o4D0G4130Y :
21(50) ||||||||I 1 EXT_TEST_INPUT PPN N ! 14 g o D 15 !
1.0K ! ut .
R4 511 | T ' N 107
¢ i IR U : —o >
106 : 50641 3DY !
13-7(28) N L HEATER-PULSE_2 (100 ms) ! : 5-1(30)
] 9 ]
. : 064130 |
1.0K . U l
V1SPFE
RL R3
511K 511K
122 1341 NAME DATE
I — T Vs — ORIGINATOR MERLE HALDEMAN 11/16/98
CAP_FILM UGL13DY CAP_FILM
- V- GND - DRAWN BRUCE MERKEL 07/16/99
FEGND S L - \
FEGND CHECKED
2 FEGND APPROVED
Ty FERMILAB PPD/ETT/ES CDMS (E-891)
L ZIP MODULE
visnFe  FEOND UET_SEL
SIZE[FSCM NO. DwWG. NO. REV
B
SCALE SHEET 5-4




1

REVISIONS
REV DESCRIPTION DATE |APPROVED
0_AMP_IN
2-1(8A) -
NOTE:
D I S [ Q E T E Q B A M p L I F I E Q EXTERNAL JFET IN REFRIGERATOR
:r"""255F _____________ _"i
| |
6 0_AMP_FEEDBACK | {77 { } """" 0 :
[mpuf Lme +14VA 2-1C7A) : JFET I
ferminafion Q_FEFDRACK IL IFL501 :
0_DRAIN ZERO i 10 MEG |
ZER0 0_SOURCE il I% S l
Q_AMP_SOURCE | |
Q_AMP_0UT 2-1(7A) L T |
QAMP_REF +1LVA —“1LVA A 330F L oquF r-— -
REFOUT 5 o~ _ ka—
2-1(2R) -14VA
QAMPCERTIFIED ™ ™
CERTQAMP14V FEGND FEGND 0_AMP_0OUT
2-1(7A)
1. ALL RESISTORS ARE 1% UNLESS OTHERWISE STATED
2. ALL LOGIC LEVELS ARE HIGH TRUE A
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN BRUCE MERKEL 11/16/98
CHECKED TOM CRENNA 1/6/99
APPROVED
FERMILAR PPO/ETT/ES COMS (E-891)
/1P MODULE
JAMP BLOCK DIAGRAM
SIZEIFSCM NO. DWG. NO. REV
B 1
SCALE SHEET 6-1

) |




1

REVISIONS
REV DESCRIPTION DATE [APPROVED
T GENERAL MODIFICATIONS 9/27/99 | BMERKEL
2 | REPLACED U2 MOD U1 REPLACE 30 11/13/00| B MERKEL
0_AMP_IN 1
6-138)
FEGND
106
h 1 +14VA A R4
200
6-1(LB)
- AL ROHM MCR18F2000
VISPFE
1.0K 28
RL4 LTUF 0_AMP_OUT
287K RIS (127V) é
178K
3,32k ohm —
V3 Mod 2 FEGND +C6 s R
324k ohm ZPKB 839 100 38 %
(347V) V3 Mod 3 330F LTUF 2K [
1 3 03 I
ws Do Y MMBT3904
(288V) 4 :
Q (9V) Mod 3 2 X 11 Gain
01 2 . 031 U2 TRIMA
PN4250
RL6 o1 Na TRIMB 103 Q47
464K +| (32 (33 > N- Q_AMP_OUT 1-
3 1.2k ohm 1 5= 3 6-1(38) NOTE
V3 Mod 2 | 100 47uF 3 VERCOMP EXTERNAL JFET
2,00k ohm FEGND ADBZ9IR IN REFRIGERATOR
V3 Mod 3 FEGND FEGND 37
FEGND 7 02 ava PARASITIC C ACROSS 10 MEG
. 0 s SMBD914 ro R37
\ SZ 05 o) 182
R17 €30 I S A R H [
15K FEGND i 5
01 i eeed
LTpF ! st (0Lmv> 0_AMP_FEEDBACK 1 ; : JFET
g o R A
10 MEG
RL1 =
FEGND RI B4 B
100 SZ R18 |
FEGND _+ _lw SMBD914 " 22MEG i
(-0122V)-> /\mF LTUF 1MMBT3906 "
03 /A/ I (-256V)
(10 N ZENER 2 22071 |
LTuF TEME B2605C10 CAP_FILM 10k 0-AMP_SOURCE 102 (0.385V)
u
TRIMA
- A1t 6-1(38)
105 . R29 (-10.3V) K 3
[ — 7
RN 191K 3
6-1(4B) A3
OPA627GU
COMMON BASE COMMON COLLECTOR 100 UL gq%EJDvég IF%POUMT SNL?FE]FE&ETOLEU&KQEE
INPUT STAGE OUTPUT STAGE
INTEGRATOR EOYNDEUN[UT%[HLSING THEM WITH GROUNDED
PUSH PULL
VISNFE QUTPUT H
DRIVER 36
R42 220F
NOTE: CAP_FILM
S1 SHOULD BE SHORTED 2.2MEG
WHEN THE PUSHPULL QUTPUT
DRIVER COMPONENTS ARE
(35 VISPFE VI5PFE REMOVED. (6 RESISTORS,
o 2 DIODES, AND 2 TRANSISTORS) FEGND FEGND
7 7
Fronp | IUF . FEGND 47U
CAP_FILM W 0
V. AD829JR 0PA627GU
T
4 1 4
1uF FEGND  470F  \{SNFE
FEGND (o |, VISNFE
(VOLTAGE) DC_REFERENCE VOLTAGES
WITH LOOP CLOSED
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
% VALUE TO BE DETERMINED
ORAWN BRUCE_MERKEL 11/16/98
CHECKED TOM CRENNA 1/6/99
APPROVED
SIZE|FS[M NO. |D\/\/G‘ NO. REV
SCALE | [SHEET 6-7




1

V15PFE
s R30
101 e OPA27 845
1 3 ouT R74 102
I L 4 [N+ 6 SIAV [E:::>
10VREF 267K 2 IN- B 743K 1LVA
14-4(2R)
TRIMB, 6-2(4D)
TRIMA
9] |
0010 |
R22
'Y ®
402K
2
R20 -
10K 1
33uF
777
777 FEGND
FEGND
FEGND
p +/- 14 V REGULATORS
R27 FEGND
A\
59K
Ut _1+Eh
0PA27GU T~
3| ouT 243K 33uF
1N+ 6
N ®
IN- 8 R73
TRIVE |
TRIVA
8] |
@
001l |
10K 1LK 103
“14VA 1
A N\"—e 0o
R21 R26 _1LVA
R31 6-2(4B)
V15SPFE V1SPFE 81,5
(23 (21
1uf 7 1uF 7
FEGND Ut FEGND Us VI5NFE
PAITCU OPA27GU
(22 b 20 b
1uF LuF
FEGND V1SNFE FEGND VISNFE

REVISIONS
REV DESCRIPTION DATE |APPROVED
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN BRUCE MERKEL 11/16/98
CHECKED TOM CRENNA 1/6/99
APPROVED

/1P MOBULE
0 AMP 14V

[FERMILAB PPD/ ET1/ ES CDOMS (E-891)

SIZEIFSCM NO

B

OwG. NO

REV

SCALE

SHEET 6-3

/,




1

103

LITE

104

105
LTE

106

1 1
! U1 !
I DGL130Y : OIBIAS_A o
I QIBIAS - ! Lo L
* : R SED : (>
2-1(50) ! ~) ! 2-1(58)
C4 ; 9 :
1 1
0.1uF | .
777 : |
FEGND : |
N i
OT_BIAS ENA RL ! 5 05 :
1 - > |
2-12F) 10K ' DG413DY  FEGND !
1 1
: |
: U |
OOBIAS . DG413DY . 00.BIAS B | d2
; LS oTOT IS ! (>
2-1(50) B S ! 2-1(5B)
16 : Lo :
“Towr : I
1 1
777 : :
FEGND | !
1 1
E 3 U1 2 .
| TOBIASENA R2 ! TS5 XOT !
*— % |
2-1(2F) 10K ! DG4130Y  FEGND
: NOTE, i
! DG413's ARE SHOWN WITH |
: LOGIC 0 INPUT ;
1 1
VISPFE vee
RS R3
511K 511K
D1
BATSLCW
3
L ] 9
. T EER .
— L —
1UF DGL13DY T
GND_ V-
GND 15
GND
2
1uF

VI5NFE

REVISIONS
REV DESCRIPTION DATE |APPROVED
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
ORAWN BRUCE MERKEL 12/08/98
CHECKED TOM CRENNA 1/6/99
APPROVED
FERMICAB PPD/ETT/ES CDMS (E-891)
/IP MODULE
UBIAS FRONT END
SgE FSCM NO. Dwa. NO. REV
SCALE SHEET -1




1

LED PULSE CONTROL

LED CURRENT CONTROL

LED_BIAS
[D——

2-1(5C

LEDL_ENA 6
—

U125

LEDI_ENA

2-1(2F)

LED_PULSE_OUT

|r————\ LED_PULSE_OUT 5
2-1(2F)

LEDZ_ENA

LEDZ_ENA 7
—
2-1(2F)

|| VOLT_LOW_5V

LEDIENA

LEDIPULSE

LEDZENA

LEDZPULSE

LED CURRENT SOURCE

T EBY 976802402

T 17 EBY976802402

5 |LED_BIAS
U12
utt
LED1
6 | LEDIENA LED_BIAS_1 2 | ouT D
2418 L
8 |LEn1PULSE LED1 CUR-SOR
U13
LED2
7| LED2ENA LED_BIAS 2 2 | ouT .
24138 L[]
9 |LED2PULSE LED2 CUR-SOR
VOLT_LOW_5V
10

REVISIONS

REV DESCRIPTION DATE |APPROVED

0| MOVED DIGITAL OUT OF ANALOG AREA  |3/24/99 | B MERKEL

NAME DATE

ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN BRUCE MERKEL 3/2L/99
CHECKED
APPROVED

FERMILAB PPD/ETT/ES CDMS (E-891)

/1P MOBULE
LED BLOCK DIAGRAM

SIZE[FSCM NO. DWG. NO. REV

B

SCALE

SHEET 61




1

106
1

LEDI_ENA

I
B-1(4A)

LED_PULSE_OUT

B-1(4A)

LEDZ_ENA

8-1(3R)
R3 104
LEDLENA 1
VAVAVY, 0 >
10K
2 \ " LEDIPULSE 0
8 1
10K 8-1(2B)
MM7LHC08M
i LED2ENA o
1
o
10K 8-13A)
L2 11 U LED2PULSE 1 02
13| UL 0o >
10K 8-1(2A)
MM74HC08M
VCC
U1l
e 1.0K
Ut [t MM7&HC08M
(1 veC Ul
E— MM74HC08M
IWF —— 0N
CAP_FILM ;
= MM74HC08M
GND -
1 GND
GND

REVISIONS
REV DESCRIPTION DATE |APPROVED
k—

NAME DATE
ORIGINATOR MERLE HALDEMAN 3/24/99
DRAWN BRUCE MERKFEL 3/24/99
(HECKED
APPROVED

FERMILAB PPOD/ ETT/ ES COMS(E-891)

LED

/1P MODULE
PULSE CONTROL

SIZE[FSTM NO.
B

DWG. NO

REV

SCALE

SHEET §-3




1

1 LED_BIAS
LT -

8-1(4B)
104
LED_BIAS_1 1
L LEDLENA 6 S ONCD 7 [IB]]ID
[ 1 - {>1 8-1(38)
8-1(4A) DGL13DY
Ut
X LEDIPULSE I
1 9
! {>: 103
17 4o D 10 LED1L 1[|E]]]]>
8-1(4A)
jl DGL130Y Ly
FEGND
3 - 2 LED_BIAS.Z 1 [
107 55 ———{D>
N L LED2ENA {>: ETETY
I -
8-1(4A) DGL13DY
= LEDZPULSE "
1 16
1 {>: 102
14§74 D 15 LED? 1[|E]]]]>
jl DGL13DY S
FEGND
NOTE: ALL DG4130Y'S ARE SHOWN
WITH LOIGIC "0’ INPUT
V15PFE
| VOLT _LOW_5v
-—1
R1
511K
R3
511K
ut
- 12 13 .
1uF — L + e 1uF
CAP_FILM — DG413DY T CAPFIM
V- GND
/77 777
FEGND 2 FEGND
/777
- FEGND
511K (1
—  1uF
——CAP_FILM
/77
VISNFE RALA

REVISIONS
REV DESCRIPTION DATE |APPROVED
0 | ADDED A 5V QUTSIDE SOURCE AND 3/2t/99] B MERKEL
REMOVED THE DIGITAL LOGIC TO THE
DIGITAL SECTION
k—
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN BRUCE MERKEL 12/17/98
CHECKED TOM CRENNA 1/6/99
APPROVED

FERMILAB PPD/ ETT/ ES COMS(E-891)

LED

/1P MODULE
CURRENT CONTROL

SIZE[FSTM NO.
B

DWG. NO

REV

SCALE

SHEET 8-/,

I~




L 3 4 Z 1

REVISIONS
REV DESCRIPTION DATE [APPROVED
1 | CHANGED RESISTOR R18 TO 499 OHM 9/25/00 | BOM
2 | CHANGED RESISTOR R18 TO 100 OHM 4/4/01 | BOM
ADDED RESISTOR R19

3 CHANGED RESISTORS R15 AND R19 AND 6/19/01 " BDM
ADDED RESISTOR R20

oz NN s "
1 TRIMA
I . W }
8-L(2AB) LliZK REFER
R18
R15 +
499 _ 6
100
INATO5KU DPAL27GU
AN
YVY ‘/W
ZIN SENSE>
AYND R20
402

AyND

V15P V15P
L5 L4
BLM21A102S RLMI1AL02S
R1 R7
[ 4 L 4 [ 4 4
77 4 o 774 »
B T I Y e B
—T—CAPFIIM T~ 7 —T— AP FILM T~ 7
Ve us V+ Ué
‘—%—‘ - > ‘—%—‘ . Ve OPA627GU
9 V="INA1OSKU il
L AN f L Ty pAGND AL 4 NAME DATE
—T1— CAP_FILM ~T~L4TuF —T1— CAP_FILM T~ L. TuF
ORIGINATOR MERLE HALDEMAN 11/16/98
R2
. . . R& . DRAWN BRUCE MERKEL 12/09/98
274 274 CHECKED TOM CRENNA 1/6/99
APPROVED
{‘i LZ{: FERMILAR PPD/ ETT/ ES (DMS(E-891)
L6 BLM21A102S /1P MODULE
BLMZ21A102S
LED CURRENT SOURCE
VISN V15N SIZE|FSCM NO. OWG. NO. REV
B 3
SCALE SHEET 8-5

L, 3 ) ) | 1




1

REVISIONS
REV DESCRIPTION DATE |APPROVED
F E T H E A T E Q 1 SCHEMATIC UPDATED FOR VERSION 1 |10/18/99|  BOM
— (182
FEGND —L G .
402K
665 ohm
V3 Mod 3
SV FET_HEATER+ D: P1_45
U226 07 2-1030)
AUX_HEATER_PWR_p ; O\e , \/ 1P HLMP-1719
P2B1 | —— | o FET HEATER ON
AUX_HEATER_PWR 2 O
) _PWR_m FEGND
6 7 R144
P2B2 — o e 681K
LI~ 8 560 ohm
o oo 1 ;VB Mod 1
| > <> 712 oD
RLLS FET_HEATER-
Lok +SOIN (D IRE
(181 2-130)
U228 vzzi % Shorted —L— 0.1uF
. — V3 Mod 1| ——
“ FET_HEAT_ON 2 : é B }
177
(D4070BCM o' [ mortpozo FEGND
N
L1
FET T Sense
V1SPFE
N
swi
R150
< +5DIN
ONNONNC o FET_TEMP_p 7
| || FET_TEMP+
o lemo_conn
= (179 178
™ ~ | o — 01uF — 0.1uF
Q1O = ps pi FECND 1. ALL RESISTORS ARE 1% UNLESS OTHERWISE STATED
;_m R R 2. ALL LOGIC LEVELS ARE HIGH TRUE
— NAME DATE
ORIGINATOR MERLE HALDEMAN 5/23/99
MONENTARY PUSH BUTTON B
FRONT PANEL MOUNT SWITCH ¢ CHECKED
I APPROVED
227 |4 L U228
. o . S "ERMILAS PPD/EET/ES COMS (E-89D)
2 FB—} 12 . 8 " 5 . —— Odf o (D4070BCM /1P MODULE
ane o E ) > : FET_HEATER
D D[ [MToFLPozHD = C04070BCM = CDL0T0RCM L+ tono70BCM SIZE[FSLM ND. UWG. NO, RCV
GND GRD L B 1
- = GND
GNDGND SCALE SHEET 9-1

/.

?




REVISIONS
REV DESCRIPTION DATE [APPROVED
vee 1 ADDED AUTO ZERO FUNCTION TO DRIVER L 26 00 BOM
V1sP V15P
3 vee
20
o £ ST [sF)
visp
I+ 040F A3l 01uF L0
”LF 1 s 16 20 I
1 GAIN=10 R AGND
vee Voo Ao £33 Z{1a1 1y1 A
D 1o AT 2 [ i CA Llia v e
N1 GAIN.LO 3_{AN >o{ }I> [ GAIN-2_or_5 6 1
2-1(ZF-G) AGND TUF 04UF =2-00- 1A3 173
21 Gana 5 By BOUT| & GAIN=1.or_1 43 8 {1as 1v4 P2
1 = u1s
21F 5 | 16 AGND GAIN=1.43 005 11] 5, v 2
104 N
N1 GAN2.S Ll po ot ¢ VG oo GAIN=1-or.2 131 22 22 |
2-1(2F-0) 3 AOUT| 2 15 2A3 Y3 5
102 AN "
N1 GAIN1143 9 |om DuT | 10 o 1> POLARITY=NONINVERT L7} 7 76—
2-1GF-0) Sefid
5 _|BIN DO_:}_OD BOUT| & 19] o=
11 |EIN EQUT{12 i
AGND GND
7 |an T 6
LAFN o [ Jo>-0Ts Do F> MM74c24nwm |10
MCT45048
AGND 9 |0IN m 00UT|10 AL
13 [MODI TTL/CMOS
MODE SELECT 11 e E0UT |12
—] vss o >4
8
14 [FIN FOUT| 15
AGND \v4 MC14504B
GND
5V T0 15V 13 [MODE  TTL/CMOS
MODE SELECT
[l vss
" L AN D !
109 ] DawsvEo)
1 POLARITY_NEG AGND
L Lol d
= 07 05
I““] D= 5V TO 15V LEVEL SHIFTER BATSACH T3 AT B BATSLCW
C ! ! 1
2 2 1,143, 10, 143
02 AGND AGND AGND
09 3 BATSACW
BATSACW
ut
ST
1 1 + SET- 16
DRIVER INPUT el Ty
w9 v (OMA 4
VERCOMP 5 C29 | | 39F VN B ) 2K 0805 0.1% ERSIART [ vacno
MONITOR EN AGND 9 SE[B
N+ 6 AGND 03 v CgvB 13
2 N DIGE PCCIJOCCT-ND D4 BATS4LW 1IRSTB x—
IMBB BTS2 ? A 2520 % =20 F= %15 GAIN SELECT RELAY 2 OR 5
332K 0805 01% AGND
(s5 DSZE-ML2-DC12V
0805 0.1% 47pF _RZ3 h T
— 499
R2L A5
0805 0.0% AGND AGND
1143, 25 499 0805 0.1% 499K 0805 0%
AGND
L . DRIVER OUTPUT
357 0805 0.1% g SEx
. 1SE[+ SET- 16 16 SE[- SET+ 1 4ToF 52
00 s Y AGN nQQ 7] 100 u13 U4
53 B20F B SETA SHTA B QVERCOMP 5 15pF
p v CQMA & AGND'L CONA W 5 ALy 150 Rz
6RSTAZ— ~&RYTAS D1 BATSLSW N+ 3 AGND 2 4. 4 DRIVEROUT 1
R20 R17 9 SETB SETB 9 1 2 2 Iy 5 Vu 700 2-1(6B-G
s - v B 13 13 Cof8 wor o e ™
357 0805 0.1% LIRSTB 1 REMOVED R43
0805 0.1% AD829.R —THTFE BUF634F
A 10pF |l 2RS +\QSZJR T- 15 15 RS_—\QQJR T+ 2 . 3 V3 MOD 1 .
oo | HZpF 10, 143, 20, 50 RESET AEVD i RESET 7 C6Z | | 47pF R4S
DS2E-ML2-DC12V AGND pS2E-ML2-DC12V 4TpF 00 1T
R37 RLO 6 ) po ACGND Digi P30LCCT-ND
1 LTpF R22 R26
B 301K 383K GAIN SELECT RELAY 1 OR 10 499 TABLE A
SEE TABLE B 0805 01% POLARITY SELECT RELAY 499 0805 0.1% 499K 0805 01%
RELAY U2 POLARITY OPTIONAL CAPACITOR v
SET INVERT YALUE TO B DETERMINED Sa
1,2 10,20 1 SEf+ SET- 16
RESET NON-INVERT et T £59 | |20F 8 SE A\QQJ V AGND
32 | | 33F v dva & GAIN SELECT RELAY 1 OR 2
i ' R28 ERSIAZT (7 acND
o 2EE L gve 13
. 0805 01% 35 oms o1 1IRS[B £—
10K 143, 5, 143, 50 2RS[+ R$T- 15
Utp _TRIMA Az S V AGND
(e vi5 isp DSZE-ML2-0CL2V
2 3 L5 RiL Lo 20805 01% THIS STAGE ILLUSTRATED WITH GAIN = 5
3
= VERCOMP S (30 | [39pr & BLMZ1AT02S 7 BLM21AT02S el | | 220F STAGE 2 TABLE B
—] o A3 ADB29R 0
CAPFILM ¢ 10K AGN 09 +| 6 ; I STAGE 1 STAGE 2
1uF 7 GAIN
THIS STAGE ILLUSTRATED WITH GAIN = 10 A Fu R 'o v 2 N s ELAY U | RELAY U1 | RELAY U3
FEGND S T A G E 1 > v SET SET SET 1
v _
oo AD829JR +f 1o , ADBZOR SET SET RESET 143
SET RESET SET 2
[AP FILM 470 EAP FILM » LI SET RESET RESET 5
35 ﬂg RESET SET SET 10
g
CAP_FILM ELMZIAiOZS BLMZIAIOZS 274 RESET SET RESET 143
V15N V15N
RESET RESET SET 20
V15P
L7 VISP ViR RESET RESET RESET 50
FEGND nz R8 Lm NAME DATE
U6 2 13 BLMZIAMZS BLMHAMS o ) NOTE: ALL RELAYS ARE SHOWN IN THE RESET STATE
8 D 1 R33
A 1012 2o ' ' ~ A~ DRIVEROFFSET_MON D +| s s u w FOR PROPER, GAIN MAKE SURE 0UTPUT ORIGINATOR MERLE HALDEMAN 11/10/98
- DAO’ENA; ‘ 2 20K 7 7 F * B 0.Luf IS DRIVING A 50 DM LOA DRAWN BRUCE MERKEL 11/10/98
S A rm LT 9 5
uz CAP_FILM
MAXIM  0G4190Y E’i 3% > CAR_FLM LIF | U LI >u1n CHECKED TOM CRENNA 1/8/99
1uF
CAPLFLM 2 @ g0 o vA T029R e - ; > st | APPROVED
ifrun g " o - : o Vi FERMILAB PPD/EET/ES C(DMS (E-891)
K FEGND Ra iy &TuF AP Ly L0 CAP_FILM L0 vx 010 /1P MODULE
T X o & 9 1) DRIVER
20K
BLMZ1A102S 274

VISN VISN

OFFSET AMPLIFIER R e i I i

FEGND

SCALE | [sneeT 10-1

5 [ 7 [ . [ 5 i . [ 3 I 2 l 1




/ & 1

REVISIONS
REV DESCRIPTION DATE |APPROVED
1 VARIaBLE- 2NN . EXT_TEST_IN 1 [m
% Wr—W m * 71040 Wb >
C1
2-1(50) 6 —
SSMZ141S oLt
103 REFER
1 VARIABLE 3IN
S T L 1
2-1(50)
FEGND
V1SPFE
L/\R;\/
P
274
| 3
“To1uF I
V3
\/,
R f SSM2141S ORIGINATOR MERLE HALDEMAN 11/16/98
2
- DRAWN BRUCE MERKEL 11/16/98
01UF
CHECKED TOM CRENNA 1/8/99
R3
J,_\/\/\/ ® APPROVED
2714
VISNFE FERMILAR PPOD/ETT/ES CDMS (E-891)
/1P MODULE
FEXTERNAL TEST RECEIVER
SIZEIFSCM NOU. DWG NO. REV
A
SCALE SHEET 11-1




1

REVISIONS

REV

DESCRIPTION

DATE [APPROVED

SAQ.D)
2-120)
80(0.15)
SQUID DRIVER OFFSET DAC U BIAS DAL~ ews
BD(0.15) BD(0.15) l
SAO o e R 4
2106
SA.1) SAW) SO_OFFSET_A SAW) QOBIAS 71(58)
DAC_A s DAC_A 0UT_A _m
 d SA(D 71060 [@ SA) IN_A U 4 6
SYSRESET o SO_OFFSET_B I QIBIAS 2-1(58)
C O SYSZRESET DAC-8 7-16F) [iliiing SYSZRESET DAC.B IN-8 o Oﬂof -EAS T
SOUID_DRV_DACCS SO_OFFSET.C OBIAS_DACCS
C o DACCS DAC-C T iliig CoO— % DACCS DAC.C DUAL _NONINVERT _BUFFER J/ J/
[ el _— DACLD SﬁfogFiig;D liiiiiing TAC DAC_D VISP VISN
2-12D) pSREF  mSREF  plOR  mlOR pSREF  mSREF  plOR  mlOR 4 BU?ES PBOUWFEEROEUT5UT15OF +/- 10V
-
— v ¥ 2 2 2 J ¥ 2
5 1SREF  -SREF  +10R  -10R 1SREF  -SREF  +10R  -10R LED_BIAS .
i OET BIAS DAC (>
% ZAP_DAC
“ SKTH)
Z 0 DRIVER OFFSET DAC
A BD(0.15) )\ NSAOY o)
SA) \SAW) DAC_A uT_A 4”51%[4* i
AL SA DAC-A gl SYS_RESET e ) - L5 7
- - _ QET_DAC.B
0I_OFFSET SYS_RESET DAC_B IN_B 0UT_B Hmz,lw)
SYSTRESET DAC B liiiiiy g S et DIOR M10R
T DRV DACTS DAL C TEST DAC D—zfuzm b DACTS - DUAL_NONINVERT_BUFFER ?!/ El’
Dz s DACTS - 22160 Ao AYR-10R
, AT :
t—1 DAC DAC-D > seare PSREF  mSREF  plOR  ml0R A out_a | EELDACLTT - 14>
PSREF  mSREF  plOR  mloR T T T T U Lk 4
QET_DAC.D
J/ ) sl/ ) +SREF -SREF  +10R  -10R IN-B 0uT-B 4" D2-14F)
PLOR mLOR
OREF  -SREF 4108 -LOR DUAL _NONINVERT_BUFFER
SUUID BIAS DAC AoR-108 NOTE. ALl BUFFERS ARF
BD(0.15)
SA0) —®
SAD) NON-INVERTING
SAW SOUID_BIAS_A
SAW) DACA IN_A U 4 3 ouT-A 4@24(86)
SYSTRESET ﬂ / DAC_B IN.B . oulTo,s Mmz,mm
- p m
ST_BIAS_DALCS
L DACCS DACC DUAL_NONINVERT _BUFFER \J, T
2-120) 1% Y0R
| DAC DAC-D ouT_al_sauin_gias_c
PSREF  mSREF  plOR  mLOR IN.A Uﬂl B e /1) RS
4 J 2 2 IN_B our.p | SIUD-BIASD TN -1(6m)
(SREF -SREF  +10R  —10R pLOR iR
SOUID GAIN DAC DUAL_NONMVERT BUFFER | [
+10R-10R
BD(0.15)
SAL) —®
SA)
SAD) A DAC_A A U 4 2 0UT_A 4”@“9*5““/* iy s
SYSRESTT 3 6 DAC_B IN_B " OUlTO,F? M@z,lﬂﬂ
- P m
SO_GAIN_DACCS L J
L DACCS pac.-t DUAL_NONINVERT _BUFFER \@J’ A\
2-120) 108 -10R
1 ¥ e 0UT_A jSOUID-GAIN.C 2-1(76)
PSREF  mSREF  plOR  mlOR IN.A A SRUEOANE TS 2-
2 4 2 2 IN_B U 4 O 0uT_B M@z«m
(SREF  -SREF  +10R  -10R pl0R miOR
DUAL_NONMVERT BUFFER [ |
SUUID LOCKPNT DAL FIORCLOR 108 e
+
1, ALL RESISTORS ARE 1% UNLESS OTHERWISE STATED
BD(0.15) 108 pLOR
SAW) | p 2 ALL LOGIC LEVELS ARE HIGH TRUE
SA) SREF
SAQ) DACA 0UT_ A |SO-LOCKPNT A 2 1076) PSREF @_T_PW NAME DATE
SAD - IN-A U 3 9 (> ORIGINATOR MERLE HALDEMAN 11/16/98
SYSCRESET % % DACB IN-B . OUI&S WMHWH mSREF mSR DRAWN BRUCE MERKEL 11/16/98
- P m
SzuibzoD[)KPT,DAEES — DAC_C =R \@J’ T S CHECKED TOM CRENNA 1/8/99
i A R o APPROVED
“— DAC DAC_D
SREF  mSREF  plOR  midR IN_A OUT-A 4|SO’LO[KW’E [I M2-1TE) -10R REFERENCES
P P - U38 FERMILAB PPD/ETT/ES CDMS (E-89D)
J, J, J, J, IN_B 0UT_B w‘m;lmm /1P MODULE
SREF  -SREF  +10R  -10R plOR mi0R DAC AND BUFFERS BLOCK DIAGRAM
DUAL _NONINVERT _BUFFER J/
SIZE[FSCM NO DWG. NO REV
1% Y0R 1

SCALE

[sHEET 12-1




% 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
JALC 10 VOLT ReGULATUOR 0 UNDER DEVELOPMENT 1-15-95
R113
U192 100
AGN% R114
B U193 100
AGN
66 .
PLUS_RFF +REG L2 E:::>12M2B)
12-4(2D)
U65 1 — 12-1(2B)
MINUS_REF “REG D:> -
PLUS_REF | L PLUS REF 12-4(2B)
MINUS REF 7/ MINUS_REF UL
. 2 pSR 12-1(2B)
-y PLUS_REF REG D
) ACPREF O
MINUS_REF “ReG |_L_| mSR E:::>12—M2B)
o . 12-5(2B)
100 100 U239 Té%E 1. ALL RESISTORS ARE 1% UNLESS OTHERWISE STATED
W 2. ALL LOGIC LEVELS ARE HIGH TRUE
Ao s NAME DATE
100
U148 K4 U180
§§ @ OQIGINATOQ MERIE HALOFMAN 11 /14798
A Aok DRAWN BRUCE MERKEL 11/16/98
- ND M@DA[ 5 VULT QEGULATUQ CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPO/ ETT/ £S COMS(E-891)

/1P MODULE
UAL REFERENCES

STZEFSCM WO OWG. NO. RTV
A
SCALE SHEET 12_7
7 1




L 3 L 2 1

REVISIONS
REV DESCRIPTION DATE [APPROVED
V15P RE 101
. o5 VOLTS . PLUS_REF 1 [
10K T20(4D)
" 3 12-5(4D)
392K s :: 1uF
Ul — 1ufF
4 |a3an asouts| 3 Y%
AGND
7 T ¢ |vhiGH  asouTF | 1 ¢ A
" 13 |ALIN A4OUTS | 14 .
u
s 8 |viow  ALOUTF | 15 R7 10K
e | | 7_|NRED GS-IN | 10 AGZQD
AGND 5 |GNADJ BALADJ 122 —— C4
T L2 R3 AGND —] o —— 1uf
SR ° 7 |VS+ \VS- 16 -
BLM21A102S RS 102
o1 2 -5 VOLTS 1 >
v AD588KO Y RPN . . 0
— 150 MINUS-REF =57 R
12-5(4B)
Vv
AGND
B R2
NV ®
BLMZ1A102S 51 o
V15N —— OIuf NAME DATE
ORIGINATOR MERLE HALDEMAN 12/01/98
Ao DRAWN BRUCE MERKEL 12/01/98
CHECKED TOM CRENNA 1/8/99
APPROVED

/1P MODULE

DAC PRECISION REFERENCE

[FERMILAB PPD/ ET11/ ES CDOMS(E-891)

SIZEIFSCM NO.

B

OwG. NG,

REV

SCALE

SHEET 12-3




4 3 . / 1
REVISIONS
Vvisp REV DESCRIPTION DATE |APPROVED
0 USE FOR BOTH 10 & 5 VOLT REFERENCE 3/23/99 | B MERKEL
1 replaced regulators with transistors 4/11/00 | B MERKEL
o )
1/8A
Rle . @ ) +10R (+5REM) L2
. - 0>
52 3508
A A1s t1g 19
+| Lr
‘ Lk Ho AN m—_
03 LT111256 01% 1080040
[ PLUS_REF R7 255K o I B .
12-3(28) l sy 22 atho
EZ? " 1UF
CAPFILM ti3 CAP-FILM
||
AGND l lo‘qu ACND
H
RS
511K
01%
AGND
AGND
H
511
01%
AGND
| | c1s
| Toawr 21
u RLL AR Fium
2 |-IN 499K T A
= MINUS_REF RB 253K 3 N Rl
LD ’ " 511K
12-320) l o (T111258 0.1% AGND
car i
z 01 2l 47 Tie
AGND RLT 10BO040 ’I\ T o
100 3 ! . . ! D
Nersrs/
: - -10R (-5REF) )
FUSE
1/8A
V15N
Vi5P
BLMzﬁwzs_ R10 _
ul
CAP FLM . RESISTANCE CHART FOR STUFFING THE DAC REGULATORS
Vo LT1112S8
] w3 J o LT SYMBOL +5 VOLT -5 VOLT  +10 VOLT  -10 VOLT
TEA&EFF]LM T
B ® 1K OHM N.U. N.U. N.U.
274
V15N NAME DATE
A 255K OHM 255K OHM 511K OHM 511K OHM
DRAWN BRUCE MERKEL 04/11/00
@ N.U N.U 511K OHM 511K OHM CrecreD
NOTES e e ' '
APPROVED

1. ALL RESISTDRS ARE 1% UNLESS OTHERWISE SPECIFIED

2: ALL LOGIC STATEMENTS ARE HIGH TRUE

NU. = NOT USED

FERMILAB PPD/ ETT/ ES CDMS(E-891)

/1P MODULE

DAC +/- VOLTAGE REFERENCES

SIZE[FSTM RO
C

|DWG NO

ALV
1

SCALE

[SHEET 177




1

BD(0)

AL

DIo
DIL
DI2
DI3
DI4

+10R
NZ2-42D)

p10R D

86
4 o |
P S b
0.1UF
2o 2o =~ vee
0 L6
o BLM21A102S
| o DSREF D
Tuf
CAP_FILM i
L (167 | 0.LuF
GND
e AéND
168 | 0.LUF
MEREE Iy 12-508)
ool 1o AQND AGND
Vaq = (23 C87
+| L70F
VREFHI_L__+SREF u
T Pl S
vrerL |28 -SREF Tl
vssh+— -10R m10R D
b 12-4(2R)
“10R
VOUTA3 DAL T 21
vouel2 DAC_B S
voutcle DAC_C S0
Jouto L2 DAC_D S0
SE2ELEE€E
U165) U166) UL67) U186
[aN [al [al [al
- - - -
DGND—_|5 e et e
O O O O
J J wJ J
- ) w w )
GND

BD(L) 9
BD(2) 10
BD(3) 11
BO(4) 12
BO(5) 13
BO(6) 14
BO(7) 15
BO(8) 16
BD(9) 17
BD(L0) 18
BD(11) 19
T LR
o DALLS 24
) LA 20
i S 22
T S 21
—X SVS RESET e
7
9
GND

DACBLIZFPC

AGND AGND AGND AGND

U35

REVISIONS
REV DESCRIPTION DATE |APPROVED
UNDER DEVELOPMENT 1-19-99
1. ALL RESISTORS ARE 1% UNLESS OTHERWISE STATED
2. ALL LOGIC LEVELS ARE HIGH TRUE
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAB PPD/ ETT/ ES CDMS(E-891)
/1P MODULE
DACS_1_T0O_7
SIZEJFSCM NO. DWG. NO. REV
B 1
SCALE SHEET 1/-6




/ % 1

REVISIONS

REV DESCRIPTION DATE |APPROVED

U147 R68
| SCOPE_TP 100
UL7
buffer FEOND
21N ouUT | 1 OUT_A ‘>>
N\ INCA S [N A outT Al 1 i
T BUF _FILTER et
L8
‘>> 11%8 6 | IN.B OUT B2
f . +10R “10R 2N out L OUT.B S
b 3 RUF _FILTER el
==\ D10R
Q/ 12-1 U146 RGT
= W SCOPE_TP 100
_/|:> 12-1
FEGND
1. ALL RESISTORS ARF 1% UNLESS OTHERWISE STATED
2. ALL LOGIC LEVELS ARE HIGH TRUE
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MFRKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAB PPOD/ETT/ES COMS (E-891)
/1P MODULE
DUAL NON_INVERTING BUFFER BLOCK
SIZEIFSCM NO. DWG NO. REV
A 1
J46
SCALE SHEET 12—7




1

R9

R1

499K

101
[N~ OUT_A 1
A _
T T > >
AGND (71124058 L2-7¢28)
105
L s RS R6
12-7(28) 4 99K £ 99K
FEGND
R2
L 99K
RI10 1 .
IN- 0UT_B i1
8 _
T (>
AGND s 12-7(2B)
106
1 INB R R8
12-7(2B) 499K £ 99K
FEGND
+10R
1041 /I L1 R
I 21N ¢ —
RLM21A102S
- 274
12-7(2B) o o
p— —— 6 Ul
Lok Tor | W
¢ A 4 Ve
LT1124CS8
(3 g%@D + 0 2
T I
u
03 g . L7UF
I ‘I' A1 L ®
= RLM21A102S e
-10R

REVISIONS
RCV DESCRIPTION DATE |APPROVED
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES CDMS (E-891)

/1P MODULE

DUAL NON-INVERTING BUFFERS

SIZEIFSCM NO.

B

OwG. NO

REV

SCALE

SHEET 17-8




/ 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
102 o 101
I L ® i
12-7(28) b9 +| 01 12-7(1B)
VS
4 JuF
W
N g
4‘7uTT
777
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 12/09/98
ORAWN BRUCE MERKEL 12/09/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)

/1P MODULE
BUFFER FILTER

SIZE[FSCM NO. DWG. NO. REV
A
SCALE SHEET 17-9
/ 1




REVISIONS
BUFFER_ENA
REV DESCRIPTION DATE | APPROVED
BUFFER_WRT_F BO0.15)
B0.15). 21650
g vee
ut10 w
0S34X245 e - 800.15) LED_PULSE_OUT LED_PULSE_OUT 2-148) [T VARIABLE WIDTH PULSE
pva bl — LED_L ENA LEDL_ENA 2-1648)
(oA L9TEN 0o L= 1onm % Digi P620FCT-ND LED_2_ENA LED2_ENA 2 1(LB)
35[AT B7[41 % B 4o
EEL‘:;’ ? TB[AS Be[L2 o 4 ia 181 |2 BOO) 1 o INT_ENA_SOA INT_ENA_SOA 2-1486)
- 46 B0®) ] INT_ENA_SOB 2-148F)
(Put—7 R i D9 e 182 ; SLOT(0.4) P INT_ENA_SQB
(DL.A 5 36 [AL BL|Lk 02 1A3 183 BO<1) o pLTts U118 INT_ENA_SGC INT_ENA_SQC 2-1(8E)
B 43 6 ) - INT_ENA_SQD 2-1(8D)
(PiC-8 il S DL 1A% 184 6 5 FOODCEAUD INT_ENA_S0D
T[AZ B2[%6 3 S s 1g5 |8 B0@ 499K SO_POL_ANEG ~ SO_A_POL_NEG| SO_A_POL_NEG
B SO_POL_A_NEG -POLA -A-POL A-POL 2-1(68G)
(PLA-9 T T 40 9 BOAO) SLOTK0.4) BUFFER_WRT_FI
L1 1A6 1B6 ——— TLACTQAL4SC SO_POL_A_POS SO_POL_A_POS SO-A_POL_POS| _SO_A_POL_POS 2-1(86)
(PuC-39 715G 50148 38 |07 157 L1803 ADDR(.12) [ ADDR(0.12) BUFFER_ENA -POL_A
‘ 3 | o o — SERSERIASTSH SENSEBIAS (SR a.POL_BNEG SO_POL_BNEG  SO_B_POL_NEG|_S0.B.POL.NEG 2-18F)
o | e f— SOODCSR S0.POL.B.POS SO_POL_B_POS  SO_B_POL_POS|_S0_B_POL_POS 2-1¢8F) 12 mstC
aa s EN = M san, e — STUIDORV_CSR S0POL_C_NEG SO.POL.C_NEG  SO-C.POL_NEG| SO.C_POL.NEG 2-1486)
e i— [EUTSA so_poL_c_Pos  sa.C.poL_pos| so.c_po_pos _
=R 7S] 283 (6 BIG) - — SO-POL--PBS SO_POL_D_NEG  SO.D_POL_NEG| S0.D_POL_NEG i ﬁzg
il 04 3 17 Boad) TTSH - S0_POL_D_NEG - ke e -
(PuA- 10 5Ta7 T7TeT 012 12 284 Y o TSRS SO_POL_0_POS S0_POL_0_POS S0.0_POL_POS| S0.D_POL_POS 2-1(8D)
(Pec- 10 ot T geler o S s 285 (2L T ) ZAPENAA IAPINA A »2-106
(PLA- 11 e e 286 286 |20 BOAL) A TRPENAE Pre— BOLARITY _CONTROL
e 013 27|, a7 |22 B0 L e -ENA >2-1(76) 2 sec
26[AL e D6 2 23 BOAS) TAPERAT ZAPENAT >2-1076)
(PsA-12 TPl e 248 288 -3 B3 TAPENETD ZAPENAD ¢
(PaC- 12 — P1ONF u118 u118 OETDAC_EXT_ENA_A L
24]A2 8256 07 PITLFCT162245TV PS2_ON_A 3 L1 10 PS2_ON_A 2-1028) DETDACEXTENA-A py— »2-1(4F)
(PLA- 13 = o " riop )Rt | PWR_MONITOR b DL —— OETDAC_EXT_ENA_B DETDAC_EXT_ENA_B 2-1(4F)
(PZ.D 13 YA R DATA BUFFER ; OETDAC_EXT_ENA_C QETDAC_EXT_ENA_C JZ-1(4F)
- 18 TLACTOL4SC OETDAC_EXT_ENA_D QETDAC_EXT_ENA_D 2-10P)
REAT 9 8 PSIONY - HEATER_PULSE_A -
AITE L > n® ENABLE_HEATER_A 2106
WRITE ENABLE_HEATER_B HEATER_PULSE.B 2-104F)
POWER_UP HEATER_PULSE_C $ 2-14F)
POWER_UP POWER_UP ENABLE-HEATER-C earen Do > R
0S34X245 OETRSTIACTS 1650 ENABLE_HEATER_D _PULSE_ G
TBTAS TATTS Q0_GAIN_L 00_GAIN_1 (2-168) —
T-ORV-DALTS 2-1(50)
o TORVDATTS 00_GAIN_10 00_GAIN_10 (2-1(68)
ADO ADDR(0) e SU_IRV_DALTS 2-1(50)
(PeA- 15 e e SOOR Q0_GAIN_1143 00_GAIN.1.143 2-1(68)
AD8 ADOR(®) I— SU_GAIN-DALCS 2-1(50) >
(PuC-15 = o SO_GAN_DACCS 00_GAIN.2.5 00_GAIN2_5 (2-168) 12 mstC
(PhA- 16 ADL ADDRKD) SU-TOCRPT-IATTS SU.LOCRPT_DACLS 7-1GD
7 [AS B5[¢3 - | Q0_GAIN_1.2 00_GAIN.1.2 2-1(68)
(P16 AD9 ADDR(S) ST RIASTATTS SU_BIAS_DALLS 2-1(50)
sl m Q0_GAIN_143_5 00_GAIN.143.5 (2-1(68)
CPaA 1 AD2 ADIR) TETATTS TET-DACTS 2-1(50)
5 [A3 5] -| 00_POLARITYPDS 00_POLARITYPOS 2-1(6B)
(P AD10 ADDR(10) [ FODUCE 0
w03 |72 B2[%6 AIRG) | 00_POLARITYNEG 00_POLARITYNES 2-1(6B)
I — FODUCESECECT )
(PLA* 18 I ST ADDRD MODULE_SELECT TO_BIAS_ENA TO0_BIAS_ENA. \2-1(5B)
psC- 18 OLGAIN.1 Q2=
€ 7[A0 B0[¢8 o A SAGD B 01_GAIN_1 $2-1660)
U0 1 QLGAIN_10 0LGAIN_10 2-160)
DACS. AW DACS_R/W I T [ >
WRITE PULSE WIDTH QLGAIN_1143 0I_GAIN_1.143 2-160)
EST-PULSE QLGAIN.2_5 OLGAIN.2.5 2-1(60)
B EST-PULSE D 12 mSEC
SREN QI_GAIN_1.2 OL.GAIN.1.2 2-160)
ISRVPP oL OI_GAIN_143.5 OLGAIN_143.5 2-160)
DDA sbo p— 0 QI_POLARITYPOS OL_POLARITYPOS 2-160)
(PaA- 19 Sot = OI_POLARITYNEG 0I_POLARITYNEG {21660
ADDR(12) SMODE_IN SMODE-IN _|SMODE >
(PaC- 19 +5OIN +5OIN SMODE TEES WCPASENA 158y
(PA- 20 ADR(S) stk SCLKIN Stk >
- RIS3 R1S4 CH_A_GAIN_1 CH_A_GAIN_L (2-1666)
(PaA- 21 ADDR(E) 20K 20K 5N SO FET_HEAT_ON CH.A_GAIN.10
ADOR(D) - P HEAT CH_A_GAIN_10 _A_GAIN_ $2-1665)
(PsA- 22 SYSTEM-RESET b—j OPERATING.3 CH_A_GAIN_1.143 CH_A_GAIN.1_143 $2-1666)
REAT OPERATING.3 - CH_A_GAIN.2.5 CH_A_GAIN.2.5 \2-1(66)
INITIALIZE 3 >
(Pea= 24 INITIALIZE 3 CH_A_GAIN1_2 CH.A-GAIN.1.2 \2-1(66)
(PAD 24 INITIALIZE 1 NLTIALIZE L CH_A_GAIN_143_5 CH_A_GAIN_143.5 ¢ 1(66)
- OPERATING_L S T——— >
OPERATING_1 L 0GIC_RDY CH_A_POLARITYPOS CH_A_POLARITYPOS 2-1(66)
LOGIC_RDY - CH_A_POLARITYNEG CH_A_POLARITYNEG 2-1(66)
TOGIC_CHP CH_B_GAIN_1 CH_B_GAIN.1 $2-1660
CH_B_GAIN_10 CH_B_GAIN_10 2-106F)
CONTROL LOGIC CH_B_GAIN_1.143 CH.B_GAIN.1.143 2-16F)
CH_B_GAIN_2.5 CH.B_GAIN.2.5 2-106F)
CH_B_GAIN.1.2 R
2160, SYS_RESET CH-B-GAIN.1.2 21660
< CH_B_GAIN_143_5 CH.B_GAIN.143.5 2-16F)
READ CH_B_POLARITYPOS CH.B_POLARITYPOS 2-16P) 12 mSEC
I | WRTTE CH_B_POLARITYNEG CH.B_POLARITYNEG 2-1(6F)
FET_HEAT_ON CH_C_GAIN_L CH_C_GAIN1 {2-1666)
2-1all >
TRIG+/- CH_C_GAIN_10 CH_C_GAIN_10 2-1(66)
[ A TRIG+/- |TRIG_P/M o Liis >
2-130) Vi Vi Vi CH_C_GAIN_1_143 _C_GAIN.1_ (2-1(6E)
CH_C_GAN.2.5 CH_C_GAIN.2.5 (2-1(6E)
R34 R36 R3s CH_C_GAIN_1.2 CH_C_GAIN.12 216)
10K 10K 10K 0LDADLENA CH_C_GAIN_143.5 CH.C_GAIN.143.5  2-166E)
20 00-DAD-ENA CH_C_POLARITYPOS CH._C_POLARITYPOS
OLDAQ_ENA OL_DAD_ENA
-DAD- CH_C_POLARITYNEG CH_C_POLARITYNEG
CH_A_DAD_ENA CH_A_DAOLENA CH_D_GAIN_L CH_D_GAIN.1
vee 106 CH_B_DAOD_ENA CH_B_DAO_ENA CH_D_GAIN_10 CH_O_GAIN_10
OLuF CH_C_DAD_ENA CH_C_DAO_ENA CH_D_GAIN_1_143 CH_D_GAIN.1.143
= GND CH_D_DAO_ENA CH_D_GAIN-2.5
svooe 2 s |20 CH_D_DAD_ENA CH.D_GAIN2.5
oL oN PR CH_D_GAIN_L_2 CH_D_GAIN_1.2
SCk 4 _ 3 T ISRVRP sot 2 {0 18 SOLIN
s o5 Sk & B CH_D_GAIN_1435 CH.D_GAIN_143.5
8 7 AV p i R [y CH_D_POLARITYPOS CH.D_POLARITYPOS
10 9 SO P s - CH_D_POLARITYNEG CH_D_POLARITYNEG
i o m 1AL 14 y . PRE_INT_MON_A PRE_INT_MON_A TEST_ENA_A TEST_ENA_A
e o MmO b ey PRE_INT_MON.B PRE_INT_MON_B TEST_ENA_B TEST_ENAB
E A2 2Y2 —5 271(HD) PRE_INT_MON_C PRE_INT_MON_C TEST_ENA_C TEST_ENA_C
= 2A3 23— : PRE_INT_MON_D PRE_INT_MON_D TEST_ENAD TEST_ENA_D
, 2, 7] o o2 2-1(80)
—0 00— —
P gt TSRS
0 O Iy
P 1 ALL RESISTORS ARE 1% UNLESS OTHERWISE STATED
o CSR LOGIC 2. ALL LOGIC LEVELS ARE HIGH TRUE
8 ool LLWM
vee 0, 9  sbo
01uF |Cto £z QLU NAME DATE
= GND
o= || 1T Zow IMPL ORIGINATOR MERLE HALDEMAN 11/18/98
- o JUMPER2-WAY
04uF } ! { QuF So0.0UT R33 DRAWN BRUCE MERKEL 11/18/98
GND = = 6N S
1o ! 118131 “2 o1 CHECKED TOM CRENNA 12/9/98
010k
u T APPROVED
us
TeFLTI62245 FERMILAB PPD/ EET/ ES (BMS(E-89D)
6N /1P MODULE
4 [10115 1211283413945 LOGIC BLOCK DIAGRAM
TZE[FSCM NO OWG. NO RE
&b 0
ScALE | [sHEET 13-1
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UL04 REVISIONS
cLock it 1y 1138 REV DESCRIPTION DATE |APPROVED
2|, o1zs 137 1 VERSION 1 REVISIONS 10/19/99| BOM
21 10125 ¢
241 0124 20
024, 0123 =4
o1zs |13 POWER_LP D
o121 L2
- SSERAS T 153 | 00 o120 131
) gy ML2ES T o1 |12
8= 15 1z 10118 |14
148 1 103 o117 L7
ST 0 I, o114 126  FODULE_SELECT D
) g M 18 | e ois |42
=R 149 106 1011 |24 -
&SIV TSR 150 | 1o o113 | 123 BUFFER_WRT_FD
152 | 10 o1 |12 BUFFER_ENA
153 | 1 o111 |19 OPERATING 3
155 1 p10 o110 |18
155 | 1001 0109 |17 INTIALIZE 3 -
196 {1012 10107 |22
@ TEST_PULSE 157 | 1013 o106 114
P2 0w o105
- STSTEFCRESET 159 | 1015 on0s 1112 ADDR(0.12)
& TSRS 2 | e o103 |40 ADDR(0)
& STBASTATS 1 [ 10162 1109 ADDR(8)
LH7 CLOCK VA o101 108 ADDR()
N 10100 1107 ADDR(9)
+50IN T 1 1099|106 ADDR(2)
(172 8 | 10m 105|105 ADDRU0)
» AL CI [ 097 |10 ADDRG3)
do ; 1 00 096 | 103 ADDRUD
- STRTIATS 12 | s 05 |28 ADDR(A)
SU_GAIN_DACCS
THRESHOLD ¢ o] (N [ ooe |27 ADDR(12)
TRGCER L2 T QO 1093 |28 ADDR(S)
3 |aut ArseTL b e 15 | 10 1097 %5 ADDR(6)
DISCHARGE |1 — ST . s 2% ADDR(T)
CONT-VOLTAGE |2 220F 171 1930 1090 23 READ
GND o 1 18] o3 1089 |22 WRITE
1| [M7555CBA 01| = QET_DACTS 23 91
s - - 1032 1088 —
= &} TORIALS p/ 087 &
o0 5 03 1086 |28
- 2 | s 085 |87 SLOT(0.4)
2 03 I8 28
28 {1037 1083
221 1038 1082
1 1039 1081
—}STLOTRPTIATLS 32
20 +5DIN DACS _R/W 33 o0 o0 79
%- £ = 1041 1079 -
U104 E= NP 1078 |8
1 B i3 w077 27
INITIALIZE 1 3 75
1044 1075
0 [, 5 2
1045 1074
2 @ OPERATING_L 38 | 0.6 o3 T3
i 39 72
2 1047 1072
3 20| 2y owr SA.1)
I I 1 SAD 42 1 g o 10
i 20 L sa0 43 | oo 070 |82 FETHEAT.ON =,
— GND b | oep l069 |68 PWR-MONITOR @ _l— +5DIN
0.1uF ]
50 60 €28 | CLOCK_ENA LT [ os &7 pwo
[l 1 47 66 CHIPSELECT_CNTRL_Logic 10 P79
61 62 = L1 1053 1067 <]
] BN 81 1psy 1066 |2 D8\ 620
71 go | Clog | 01uF 49 o, N\
o ] 1055 1065 R151 +5DIN .
o o | | 1 I PSL_ONF o o3 1. ALL RESISTORS ARE 1% UNLESS OTHERWISE STATED
815 >[100 50 <] 1056 064 — f 2. ALL LOGIC LEVELS ARE HIGH TRUE
N — PS2_ON_A 52 | 10e 10e3 L8 LOGIC_RDY 499K U229
90 C10 0.1uF G % . .
120 9| 1062 |57 NAME DATE
I 1 [ o POWER_SUPERVISOR 2 i« 3
101 = 1061 = AESET m— ORIGINATOR MERLE HALDEMAN 9/23/99
e OND ISRVPP 139 55 RESET MR
2 119 | OLUF —, JTAG 1060 GND DRAWN BRUCE MERKEL 1/7/00
ur| @ |[we | | e ET 1059 5% POWER_SUPERVISOR GOES HIGH
S I 1 1 soo 76 53 1| ADME315 CHECKED
o1 3 o] g =60 | 00 1058 140mSEC AFTER +5DIN IS OK
% | SMODE 46 ™S 1 APPROVED
o “GND
130 E = GND h SCLK & { Tk FERMILAB PPD/ EET/ ES CDMS(E-891)
o
141 CY37256P160 83AC /IP MODULE
151 I oy CONTROL LOGIC
SIZE[FSCM NO DWG. NO REV
= GND 1
SCALE | [sHEET 133
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wjohnson
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wjohnson

wjohnson

wjohnson

wjohnson

wjohnson

wjohnson

wjohnson


8 I 7 I 6 I 5 & 4 I 3 I |DWE NO |SH | REV | 1

REVISIONS
mosy (SR LOGIC SQUID DRIVER CHARGE AMP =y CESLRPTION e Tareroes
% POWER_UP 1| REVISED TO ADD AUTO ZERO TO DRIVERS | 55 00 [ BMERKEL
TRIG_P/M
EST_PULSE
[
utos U106 U107
T CLOCK_L00KHZ L 1 o1z7 (38 L1 o127 (430 < ) o127 (8
ESTPULSE Z iy oize 27 Z 1y o126 Z 4y o126 17
uzio |, 495K TRIG_P/M S ) o1z (¢ L ) o125 (3 2 1n o125 [0
vee 2 15 o124 (5 POWERLP 21 o124 8 POWERLP 29 | 13 o124
EN . 2 LoGIC_RDY w0 | o123 |13 L0GIC_RDY w2 |, 10123 | 134CH.A_POLARITYNEG woicROY 102 | 0123|134 OLPOLARITYNEG
o o2y |13 10127 | L33CH_A_POLARITYPOS oLy 133 OLPOLARITYPOS
L o |32 00_DAD_ENA o121 | 132 CHAGAIN.163.5 ot 1132 OLGAIN 2.5
Jj CJeo-puse.our 13 | oo o120 1L 01DAD_ENA 13 | 0o o120 131 CH.AGAIN1.Z 13 | 0o o I Q1 GAIN_1_143 j
1| o s 1129 CH.B GAN1 wa | o o119 |12 90_GAIN_1 s | o ots 1129
o CH_A_DAQ_ENA s | oo s |-128 CHBGANIO 145 | oo o118 1178 0_GAIN_10 15 | 0o ous 1178
CH_B_DAD_ENA 146 | oo iy |12 INTEW.S0A = CH.BGANI 143 146 | oo o117 1427 0_GAIN 1.2 16 | 10 o7 1127
CH_C_DAG_ENA 1 | o ot 1126 INT_ENA_SQB (HBOAND2S 147 | o) o116 1126 0GAIN 1435 147 | o, 16 1126
CH_D_DAQ_ENA 148 | oo oS 1125 INT.ENA SOC 18 | o 115|125 CHAGAIN.2.5 18 | o ous 1125 Q1GAIN_143.5
149 | oo 11 425 INT.ENA SOD 19 | oo loi1a |126 CHOAGAIN.1.143 19 | oo o |12 QIGAIN.1.2
150 | 0o o3 1423 150 | 9 113|123 CHAGAIN.10 150 | 9 o3 1123 Q1_GAIN_10
152 | 106 oz 1122 CHBBANI2 157 | (o o112 1122 CH A GAIN1 152.| oz 1122 OLGAIN 1
153 | o ot |49 BO(O) CH.BGAIN143.5 153 | (o P T BD(0) 00.GAIN.1143 153 | oo B T
156 | 1oro oo |18 BD®) CH.B_POLARITYPOS1S4 | 1040 (oi10 118 BO(®) 0_GAIN 2.5 154 | 1010 o110 |18 BD®)
155 | o1y (o109 |17 BO(D CH_B_POLARITYNEG1S5 | 1010 o T BO() 00_POLARITYPOS 155 | 011 e T BO(D
TEST_ENA D 156 | 101 (o107 |15 B9 15 | 1015 007 |13 BD(9) 00_POLARITYNEG 156 | 10,5 007 |13 BD©)
TEST.ENAC 571 13 w06 |4 7 013 o106 4 1 1013 o106 |14
TEST_ENAR 156 | 100, o [T TRIG_ENA 198 | 1000 o TE TRIG_ENA 16 | 100, e TE TRIG_ENA
TEST.ENAA 139 1 1015 otos 27 1224 015 o104 22 e o10s [
PRE_INT_MON_A 2 | o1 o LM Bow), CH.CGAINL 2 | o 10 |10 B2 ENABLE_HEATERA 2 | o0 S T - )
PRE_INT_MON.B 3 | o o107 |19 BO(10) CH_C_GAIN 10 3 | o o107 |10 8010 ENABLEHEATERB 3 | 101 o107 |19 8O0
PREINT_MON_C 4 | o oo |08 B0 H.CGANL13 4 | oo o101 1128 e ENABLEHEATER.L 4 | 1010 o101 1108 B0
PRE_INT_MON_D 5 | 1o o160 |07 BDD HCOANZS 5 | 0 o0 |07 BDAL) ENABLEHEATERLD 5| 1010 o0 |07 8D
T on 099 [0 L1 on 1099 |0 L1 on 1099 06
&1 o2 o9 [0 & 02 1038 |- & 02 1038 |0
2 23 97 | 02 097 | 2 02 097 |
LED_1 ENA ST 09 |193 CHOGANL2 it | 0o 1096 1103 ZAPENA R T s 096 1193
vee LED_2_ENA 12 1 o5 o9 80 BO&) CH-C-GAIN-143.3 12 | oo 1095 28 BO) ZAP_ENA_B 12 1 o5 o9s 28 000 B0,
13 1o oo, BT BOUD, CH-C_POLARITYPAS 13 | 1,0 o9, 21 80U2) ZAPENAT B % oo, P BDUD
- L] ooz 26 BOG) CH_C_POLARITYNEG 14 | 1q;0 1093 26 B0(G) ZAPENAD ECE P ooy 26 000 BIS),
10K 15 J R T - | V&1 15 | 102 1097 25 80U3) 15 | 102 o9 BB BIUI,
oso |2 12 30 1090 23 12 130 1090 23
) 1089 |22 o ) 1089 27 o ) 1089 27
e . 610 12 oss |2 CH.D_GAIN.L R ) 1088 |2 2 o3y 1088 |2
% 7 9 os7 |8 B CH-D_GAIN.10 24 | o33 087 82 BO(6) 24 1 1939 o7 89 0 BX&),
TvouaL | G 4 oms |88 Boaw) CHOGAN 1143 25 | oo 1086 |88 BOG4) OETDACEXTENAA 25 | o0 ogs |88 BOAL)
1 ISR | 6 1 g 85 |87 BN HDGAN2S 26 | o o YY) BO(T) CETDACEXT_ENAB 26 | o o YY) B
5ND uveer | 5 10 1 ose |88 BOGS) 27| o o5e |88 84S CETOACEXTENALC 27 | oo o5e |88 BOGS)
5 579 1083 -8 2 o3 1083 2 QETDACEXT-ENALD 28 1 1555 1083 2
CLOCK_100KHZ 6 546 82 |2 213 1082 -2 2 1 3 082 -2
Vit 7 513 JUTR e FEAD READ L1 o3 ey [ FEAD L1 03 a1 |23 FEAD
52 WRITE WRITE CHDGANL2 32 82 WRITE SO_POL_A_POS 32 82 WATTE
t i g o0 o (A0 GAN 145 33 | o9 oo S0_POL_A_NEG N o 090 oo
30 487K 5 VERSION 079 |— ==l 1041 079 +— == 1041 079 +—
1uF . 078 CH.0_POLARITYPDS 34 | (05 1078 |78 CLOCK_ENABLE S0_POL_B_POS 3% | 00 1078 |78 CLOCK3 ENABLE
10 3
8 o7 CH_0_POLARITYNEG 35 | (0,5 77 |71 miALzE1 S0_POL_B_NFG 35 | 03 o 17
FODULE_SELECT _
. i w075 % 1 o 1075 (12 T % | 1o 75 (15 WTALZES ~—— vee
= THRESHOLD 12 MODUAL 37 37 i 37 4
& i 1045 1074 T ous w74 L T s w074 L
3 lour RESET CLOCK2_ENABLE 13 TYPE 4 ECH 1073 RL46 B ipus 1073 |13 MODLLE_ADD B e 073 23 RiL
Sl B ECI o 620 3| o 1077 |72 OPERATING.1 3| e 1077 |72 OPERATING.3 20
CONTvOLTAGE L2 15 - ‘2 g 1071 “Z 1 toug o 10 SQ.POL_CPOS 42 1 g o7 10
T-VOLT GRD 43 43 SO_POL_C_NEG 3 69 D10
D o t103 MODUAL BIT NUMBERS FOR 2 1049 1070 2 s 1070 1049 1070 |5
| [ICH7555CBA OAUF  ——120pF 451 s 1069 201 &1 s 1069 SO-POLDPOS 441 s 10¢9 |28 z
MODUAL 10 READ BACK e 45 S0_POL_D_NEG 45 87
2 st 1068 2 o5t 1068 -POLD. 1051 1068 &
oo o 3 71 053 1067 71 053 1067 471 1053 1067 (5
“8 1 st 1066 “8 1 s 1066 “8 1 s 0se |—2°
i CLOCK_1KHZ 421 o5 1065 42 oss 1065 42 s 1065 |2
L1 os6 1064 D—Sl (056 1064 L] 1056 o6t 53
\ n28 il 52 55 SENSEBIAS TSR 52| arsR 52 58 SENSE_BIAS (SR
. . = 1057 Ll <J 1057 1063 1057 63 |22
029 s 62 |- 1062 1062 |2
01uF - 1061 22 £SR3 ] 1061 061 [2°
THRESHOLD|- o= 24 1ag w060 (22 LED.C5R ] 270 J1a6 1060 = 1060 =
T e 16 | o 59 |5 STUmCSR ] 16 | o 05 [ S T 059 |54 Soun_Csh
3 |our i CLOCK_ENABLE soo 76 | 1o 058 |53 FMODULE T ] 7% | 10 1058 76 | 10 1058 |59
DISCHARGE [ SMODE 730 6 | s L | 1us
CONT-VOLTAGE|-2 SCK & Tak ok 8 ik
GND s 104
ICM75550BA 0LUF ——0.01uF CY37256P160-83AC CY37256P160-83AC
1 T CY37256P160-83AC
GO = =
5] &RD
CLOCK3 _LKHZ
Vit
| =
U109 715K
1) 8
0.1uF . 1 AL RESISTORS ARE 1% UNLESS OTHERWISE STATED
THRESHOLD |6 1z [SEE] ciis s <78 tiis t120 SE3) =I3 7 122 123 2 ALL LOGIC LEVELS ARE HIGH TRUE
6D : < < vee £ vee | vee J NAME DATE
3 |our . CLOCK3 _ENABLE = = = = = = = = = =
ESE 7 GRD g 1uf B0 g 1ur o1 OND o1f  OND B0 g1 B0 g 1uF o1F  OND o1F  OND B0 g 1uF G0 o1uf o1F  OND otuF  OND ORIGINATOR MEALE HALDEMAN 11/18/98
DISCHARGE [
CONT_VOLTAGE]S I I I I I I I I I [ I I I I I I I I I I I I I I DRAWN BRUCE MERKEL 11/18/98
T-voLT 20 J40 Jeo Jez [a0 J100 |120 |1a0 |142 160 20 J40 Jeo fez [a0 Jio0 |120 [1s0 |142 160 20 Js0 Jeo fez [a0 J100 |120 [1a0 |142 160
D o7 (105 s Vi e CHECKED TOM CRENNA 12/9/9%8
|| 1E7s55CEA 01UF  —=0.01UF U105 92 093 UL06 o4 095 o toe APPROVED
o1 o1uF o0 CY37256P160-63AC 10 ViU o0 CY37256P160-83AT 1 oo o0 CY37256P160-83AC o
o 1 1 FERMILAR PPD/ EET/ ES COMS(E-89D
o o ll Jio 121 131 141 150 161 171 81 190 1101 1111 1121 1130 Jm ’151 ll 110 121 131 141 150 161 171 81 190 1101 1111 1121 1130 Jm ’151 ll 110 121 131 ll.i 150 161 171 81 190 1101 1111 1121 1130 Jm ’151
1 1 1 1 1 1 /1P MODULE
&R 1 &RD &RD 1 &R &R 1 Gio (SR LOGIC
GhD oho GhD TZETFSTM NO OWG. NO RE
D
SCALE | [sreeT 13-4

8 | 7 | 6 | 5 T l | 3 | 2 | 1




/ & 1

REVISIONS
REV DESCRIPTION DATE |APPROVED
0 UNDER DEVELOPMENT 1-20-99

u7s4
D SU_POL_A_POS 6 | poL_1_POS POL+1| 7 SO_A_POL_POS D
D SU_POL_A_NEG 7 | POL_1_NEG POL-1] 3 SO_A _POL_NEG D
D SU_POL B POS 8 | pPoL_2_POS POL+2| & SU_R_POL_POS D
S SU_POL_ B NEG 5 | POL_2_NEG PoL-2| 1 SO B _POL_NEG D

POL_CNTR

u75
S SU_POL_C POS 6 | poL_1_POS POL+1| 7 SOU_C_POL_POS D
S SU_POL_CNEG 7 | POL_1_NEG POL-1] 3 SO _C_POL _NEG D NAME DATE
| | ORIGINATOR MERLE HALDEMAN 11/18/98
. S0 POL D POS 8 |[poL_ 72 POS POL+2| & SU_0_POL_POS D
D ‘ DRAWN BRUCE MERKEL 11/18/98
‘ | 1/8/99
==\ SO0_POL D NEG 5 |ppL 7 NEG POl -2 SQ_D_POL_NEG CHECKED TOM CRENNA
= —

APPROVED
POL_CNTR

FERMILAB PPO/ETT/ES COMS (E-891)
/1P MODULE

POLARITY CONTROL

SIZEIFSCM NO. DWG. NO. eV
A 1
SCALE sHeer 13-5
7 ) ]




& WG, NU. = RE
REVISIONS
REV DESCRIPTION DATE [APPROVED
0 UNDER DEVELOPMENT 1-20-99
11mSEC PULSE
Vas
VCC U3 = g
106 L2 PO |
3 POL_1_POS 13 1l — é| B MTDFLPO2HD
CDL070BCM .
E5 , 102
— 0 >
0
VIC
Ve U3 V7 é
8
IOZ POL_1_NEG % ) >10 L é I FB—}MTDHPOZHD
CDLOTORCM .
E7 1_pPOL | 2
— 0 >
0
k—
Vs
VCC U3 Ui %
5
IO? POL_2_POS 6 ' o i é I FP—}MTDHPOZHD
-]
CDLOT0BCM ;
E7 2_POL |
— 0 >
vee NAME DATE
vee U3 o : ORIGINATOR MERLE HALDEMAN 11/18/98
L 0T | I ORAWN BRUCE MERKEL 11/18/98
105 _ +
1 POL_2_NEG 2 ' - é | |H>— %SMTDHPOZHD CHECKED o e 500
-
CD4070BCM DI APPROVED

101

FERMILAB PPD/ETT/ES COMS (E-891)

Z2_POL+ 1
I /1P MODULE
POLARITY CONTROL
SIBZE FSTM NO. DWG. NO. REV
SCALE SHEET 13-5




L 3 } 2 1

15 1-22B D15<P
i Lo— REV DESCRIPTION DATE | APPROVED
mi5  1-22Bf__y—"
) p15FE
U225 pLSFE 1-22BY > <? 0 UNDERDEVELOPMENT 1/19/99
MFELS 1-2(28] mioFE
U123 ?
1 |+15FEIN FRONTEND_P | 11 2 | FRONTEND_P +15FEIN [ 7 SVOLT || —
3 - ; ) - ; VISPFE MIC5206-5.0BMM
~15FEIN FRONTEND_N FRONTEND_N ~15FEIN 5 [ et . VOLT Low_5v D
4 | +15AIN ANALOG_P [_8 3 | ANALDG_P +15AIN [ 5 +5DIN LD
PSDIN €] UlZe  qurput
3 |-15AIN ANALOG_N [10 4 | ANALOG_N “15AIN |6 T 1 INPUT_ENA 2 €137
PSTIONTY . (138 + (136
PSI ON.V_ 5 [PS3_ON_V + R47 . -
— L A A —— 3 | FLAG BYP —_1
PS2_.ON_A ¢ |PS2_ ON_A POWER_MONITOR |12 Lov-con AT~ COMMON dRr: 0.1uF
B T LTUF 499K
— PSLONF POWER_MONITOR 4 6 . 77
— 177 PR
L > FEGND ——HODFFEGND FEGND
5V _CON_V1 FEGND FEGND s
FEGND
5 VOLT SECTION 15 VOLT SECTION visp U119
LM78L05 +500 5500
VISPFE  VI5N
V1ISNFE U122 8 |VIN+ vouT| 1
7805C GND @
R61 U140 V1SPFE +50Q - €135 2-1 (7C-F)
R59 —/\/\,—@j@—‘7 R143 ) . P I I AN E I O A
R70 100 VISP 100 SCOPE_Tp V AGND N INPUT QUTPUT > ——= - __glﬂ
u
100 RGO U139 COMMON (128 -1 (1C-F) LIUF bIuk
U149 U138 RES-IW-RP + u AGND
AGND —
a la SCOPE_TP €130 /J72 — (124 \Y4 V AGND
HON T T 0.10F AGND V AGND
T FEGND
- & g B RL6 R4S RL3 Rb4 Ved 77 ” AGND AGND AGND
IR %] 261K D 261K D 261K D 261K Q E F FEGND FEGND FEGND JAN JAN A
FEGND FEGND + t3 ABND +| (134 (126
VCC U30[  merFouT| Ll QAMP_REF D T~ ?5 T~ _
05 04 D3 L.7UF LTUF 0.1uF
2-1(2B) ™ GAND
RuL P ’1,’/ 4 CERTOAMPREF 7 B m5a0
620 FEGND FEGND FEGND 7 VIN-2
V77 Y77 \/IN-2 Vo 1 @
H1es 3 2-1 (7C-F)
499K el . (129 (175 —VIN-1 e
FEGND 1.0K
D6 Pl S T
Y L.7uF 0.1uF V15N LM79L05
R163 msQ U120
L oan @ 1. ALL RESISTORS ARE 1% UNLESS OTHERWISE STATED
A 1 (198 ‘ d 2-1 (7C-F) 2. ALL LOGIC LEVELS ARE HIGH TRUE
GND I I NAME DATE
VISPFE g R160 1uF ORIGINATOR MERLE HALDEMAN 11/18/98
I\—fb"o’\— 3
274 (196 TRIMA DRAWN BRUCE MERKEL 11/18/98
(199 1 il BV TRIMB .
Wwf = T~ 7 N 5 R158 }/ﬁ/ e CHECKED TOM CRENNA 1/8/99
7|
VY257 . — N OU% To 1 TIP115 APPROVED
. E3 ciss | oo Qe < o o | o FERMILAB PPD/ETT/ES CDMS (E-891)
1 il BN L.99K L.99K 1
W == gl = A : ZIP MODULE
L9 R159 st (T R14? POWER CONTROL
_f'b"c\_ o
7 pi T1¢ XY 1 SIBZE FSCM NO. OWG. NO, RElv
‘ FEGND FEGND FEGND
W/ 15NFE FEGND VISNFE
SCALE SHEET 141

/, 3 T ) | 1




3 7 1

REVISIONS

POWER ON SEQUENCER REV DESCRIPTION DATE |APPROVED

101 LLSFEIN +50IN
[ D
14-320) +50IN
@) RS
100K
53 [ 1_
0AUF  GND 1012
R13
w5V VIO 5 12 PWR_MONITOR
oL oo 0
AN sony 7 S e . (12
[ LUT ouraﬁﬂ . u
14-320) wEl L T CAP_FILM
0.1UF
H———"
o oty 2510-6002U8
= — =
G Vier HEADERLOP GND
i1
8 |2
GND
,,,,,,,,,,,,,,,,,,,, < GUARENTEED BAD > GUARENTEED GOOD  EXPECTED MEASURED
_1SFEIN VOLTAGE UL Pin #  oUL OBACKPLANE QUL @BACKPLANE  @U1  @BACKPLANE
F15FE 5 13003 (1313) 13467 (136) 14,82 [¢5)
“15FE 6 113003 (-1313) 13467 (-136) 1482 (-15)
JI5ANA T 128 (1339 1262 (1387 137 (15)
14-30D) CIGANA 4 4337 (130D 4493 (C13AD) 25002 (-19)
102 e +5DIN 3 45 5 4657 (4657 50 (5.0)
1
14-3(28)
. JUMPE%SZEF JUMPER STORAGE
SVOLTS JUMPEP‘jSlE’Z PROGRAMING JUMPER
o
i +SOIN IRFT416  —
A 2 6 VCC
i 3 8 )
DIGL FIL45CT-ND 8 s ﬂl é J_ =)
+| auF Ol 1 E
01 Y —_
SMBJS.0A T i
02
GND GND GND SMBJS.0A
105 =
D PSI ON_V GND
R
10K
GND
R10
PS2_ON_A 768 A C ANALOG_P o8
_ON_ _ 14-340)
o >
K #Z W ‘L/{\ 3 ANALOG_N oo
i} 14-340)
R9 0
768 = 1011 >
PS1_ON_F GND A2 2 FRONTEND_P @1#3@5)
N 109 NAME
K2 S% w £ ) FRONTEND_N D@q@g) DATE
GJTN-D ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN BRUCE MERKEL 11/18/98
PS2703-2 CHECKED TOM CRENNA 1/8/99
APPROVED
SIZE|FS[M NO. |DWG‘ NO. REV
SCALE | [sHEET 14-7




1

REVISIONS
POWER ON SEGUENEER EONTINUED REV DESCRIPTION DATE |APPROVED
RLL (1393V) 105
o +ISAIN 1 DD L 24D)
29.4K
V15P
u 7 R12
Q , RFTLLe . 301K
F1 g
pis ﬂ:ﬂ - 3 8
i = 4 1k
03 1 5 AGND
SMBI15A
RL a4 05
SMBJ15A
AGND 10K
AGND
S
1 ANALOG_P
103 D7 - é EgNWTEﬁoEN
1 ANALOG_N . BYPASS JUMPER
104 D TL-X1B) 3
AGND
AGND
R2
1 10K 06
AGND
olu SMBJ15A
Q . SMBJ1SA
mis 1 5
Ry
A “S1TA T [® 16.2K
e 7
o
8
IRF7413
"o s 12
. 0 > LL-20D)
294K (5.33V)
R7 Lo
0 14-2(4D)
% +15FEIN D
V1SPFE
a1 7
, W [
Q p15FE F3 3 < g
=7 =] 4 [l
0 1 5
SMBJISA R3 e
10K 07
FEGND SMBJLSA
FEGND
s
1 FRONTEND_P
102 ) ° E]F
B e PR
o 1 FRONTEND_N o} BYPASS JUMPER
14-2(18)
FEGND
FEGND
A
D4 10K D8
SMBJ15A
Q b SMBJLSA w4
mLSFE 1 5 NAME DATE
A ﬂ:ﬂ Y3 TI T % ORIGINATOR MERLE HALDEMAN 11/18/98
2 [ B 7
E! o DRAWN BRUCE MERKEL 11/18/98
RE7413 CHECKED TOM CRENNA 1/8/99
JUMPER STORAGE
% %r V15NFE APPROVED
RS ~15FEIN L FERMILAB PPD/ETT/ES (DMS (E-891)
g d - o > ZIP MODULE
16-240) 15 VOLT SECTION

SIZEJFSTHM NO
C

|DWG NO

REV

SCALE |

[SHEET 1/, -3




This file is named Backplane Pinout.xIs

and can be found at

Network Neighborhood\Ppdserverl\ETT.PPD\PROJECTS\Ett_ES\CDMS\crates\9U

50 Pin D Connector 48 Pin DIN Connector 25 Pin D Connector Slots 1 thru 20 Slot 21 37 Pin D Connector
Detector I/O Crate Power Detector Output Detector n
Slots 1 thru 9, and Slots 1 thru 21 Slots 1 thru 9, and (n = 1 through 18) GPIB Controller DC Power Sense
12 thru 20 12 thru 20 Outputs
[Crate Front View] [Crate Front View] [Crate Front View] [Crate Front View] [Crate Front View] [Crate Front View]
J1 J2 J3 J4-1 J4-2 J5
Pin Pin Pin Pin Row A Row B Row C Pin Pin Pin Row A Row B Row C Row A Row B Row C Pin Pin Pin
# # # # # # # # # #
50 |Qi Feedback 17 [FEGND 1 FEGND Aux Heater Power+ FEGND Spare 3| 13 1 5 Volts 5 Volts 5 Volts spare 5 Volts Trigl- 1 spare| 19
33 |FEGND 2 FEGND Aux Heater Power- FEGND 25 |AGND 2 5 Volts 5 Volts 5 Volts spare 5 Volts Trigl+ 2 37 spare
49 |FET Temp+ 16 [Qi Drain 3 FE +15 FE +15 FE +15 SQD offset Mon| 12 3 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts spare 3 spare| 18
32 |FEGND 4 FEGND FEGND FEGND 24 |AGND 4 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts spare 4 36 spare
48 |FEGND 15 [Qi Bias 5 FE-15 FE -15 FE-15 SQC offset Mon| 11 5 DGND DGND DGND DGND DGND DGND 5 spare| 17
31 |Qi Source 6 FEGND FEGND FEGND 23 |AGND 6 DO DGND D8 DO DGND D8 6 35 spare
47 |FEGND 14 [FEGND 7 FEGND FEGND FEGND SQB offset Mon| 10 7 D1 DGND D9 D1 DGND D9 7 spare| 16
30 |Qo Feedback 8 AGND AGND AGND 22 |AGND 8 D2 DGND D10 D2 DGND D10 8 34 spare
46 |FET Heater- 13 [FEGND 9 Al5+ Al5+ Al15+ SQA offset Mon| 9 9 D3 DGND D11 D3 DGND D11 9 remote| 15
29 |FEGND 10 AGND AGND AGND 21 |AGND 10 D4 DGND D12 D4 DGND D12 10 33 remote
45 |FET Heater + 12 [Qo Drain 11 Al5- A15- Al5- Spare 2| 8 11 D5 DGND D13 D5 DGND D13 11 remote| 14
28 |FEGND 12 AGND AGND AGND 20 |AGND 12 D6 DGND D14 D6 DGND D14 12 32 remote
44 |FEGND 11 [Qo Bias 13 10Hz+ AGND VARIABLE+ Spare 1| 7 13 D7 DGND D15 D7 DGND D15 13 remote| 13
27 |Qo Source 14 10Hz- AGND VARIABLE- 19 [AGND 14 DGND DGND DGND DGND DGND DGND 14 31 HEATER gnd
43 |FEGND 10 [FEGND 15 1kHz+ Spare Trig+ SQUIDD| 6 15 A 0 DGND A 8 A 0 DGND A 8 15 HEATER +| 12
26 |LED 2 16 1kHz- Spare Trig- 18 |[AGND 16 Al DGND A9 Al DGND A9 16 30 -15V FE gnd
42 |LED 1 9 |FEGND SQUIDC| 5 17 A 2 DGND A 10 A 2 DGND A 10 17 -15V FE| 11
25 |FEGND The backplane connector is 17 [AGND 18 A 3 DGND All A 3 DGND All 18 29 +15V FE gnd
41 |FBout C 8 |SQUID Bias C part # AMP 535034-4 SQUIDB| 4 19 A 4 DGND A 12 A 4 DGND A 12 19 +15V FE| 10
24 |FEGND 16 [AGND 20 A5 DGND A 13 A5 DGND A 13 20 28 -15V ANA gnd
40 |FEGND 7 |QET Bias C The mating connector on the SQUID A[ 3 21 A 6 DGND A 14 A 6 DGND A 14 21 -15V ANA| 9
23 |SQUID Bias D module is part # AMP 650948-5 15 [AGND 22 A7 DGND A 15 A7 DGND A 15 22 27 +15V ANA gnd
39 |FEGND 6 |FEGND Qo Out| 2 23 DGND DGND DGND DGND DGND DGND 23 +15V ANA| 8
22 |Fbout D This connector information is the same for 14 [AGND 24 Read DGND Write Read DGND Write 24 26 Digital gnd
38 |QET Bias D 5 |FEGND both the ZIP and RTF modules Qi Out| 1 25 DGND DGND DGND DGND DGND DGND 25 Digital +| 7
21 |FEGND 26 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts 26 25 HEATER gnd
37 |FBout A 4 [SQUID Bias A The backplane connector is 27 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts 27 HEATER +| 6
20 |FEGND part # AMP 207463-1 28 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts 28 24 -15V FE gnd
36 [FEGND 3 [QET Bias A [ 29 | Local Address A4 | Local Address A3 5 Volts 5 Volts 5 Volts 5 Volts 29 -15V FE| 5
19 [SQUID Bias B The mating connector on the 30 | Local Address A2 | Local Address Al [ Local Address AO 5 Volts 5 Volts 5 Volts 30 23 +15V FE gnd
35 |QET Bias B 2 |FBoutB module is part # AMP 745353-4 31 DGND DGND DGND DGND DGND DGND 31 +15V FE| 4
18 |[FEGND \ 32| Bussed Spare 1 Bussed Spare 2 Sync out Bussed Spare 1 Bussed Spare 2 Sync out 32 22 -15V ANA gnd
34 [FEGND 1 [FEGND This ZIP connector is mounted -15V ANA| 3
to a machined cutout in the The backplane connector is The backplane connector is 21 +15V ANA gnd
The backplane connector is backplane. part# AMP 535032-4 part# AMP 535032-4 +15V ANA| 2
part # AMP 205211-2 | [ [ 20 Digital gnd
\ The mating connector on the The mating connector on the Digital +| 1
The mating connector on the module is part # AMP 650947-5 module is part # AMP 650947-5

The backplane connector is

module is part # AMP 745355-4

This connector information is the same for

This connector information is the same for

part# AMP 207463-1 |

This ZIP connector will be mounted to a brass plate

both the ZIP and RTF modules

both the ZIP and RTF modules

that is machined to match the backplane

con

nector

The mating connector on the

module is part # AMP 745353-4

This connector information is the same for

both the ZIP and RTF modules

NOTES;

[

Revision 10/23/97 changed 48 pin contacts C13,C14,C15 and C16

N

Revised view of 50 Pin and 25 Pin connectors to show

proper Orientation on 4/7/99

3 |10 Layer Backplane ‘

4 |Revision 12/06/00 added the J5 connector information

Originated 11/4/96; Revised 12/06/2000
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Merle Haldeman
Revision by: Wayne Johnson
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50 PIN D CONNECTOR

FEGND

Ps(P2A- 13
P8(P2A- 14
Ps(P2A- 15
Ps(P2A- 16

CONNECTOR
MOUNTING
HOLES

48 PIN VME CONNECTOR

10HZ+

*

10HZ-

*

1KHZ+

*

1KHZ-

*

LEGENDS

STRAIGHTENER BAR

MNT HOLE GND

IMP20 %Z

FEGND

1PI

25 PIN D TYPE CONNECTOR

CONNECTOR
MOUNTING
HOLES

96 PIN VME CONNECTOR

Ps(PLA- 32

(PLB- 32
P6 (PLC- 20
Pe (PLC- 21
Pe (PLC- 22
P6 (PLC- 32

BUSSED_SPARE_L

BUSSED_SPARE_Z

*

Al3

*

Alk

*

*

A15

SYNC_OUT

*

*

REVISIONS
REV DESCRIPTION DATE [APPROVED
1 CHANGED P3 7 & 8 TO SPARE 11/13/00 | B MERKEL

CHANGED P1 44 & 47 TO FEGND

NAME DATE
ORIGINATOR MERLE HALDEMAN 11/18/98
DRAWN BRUCE MERKEL 11/18/98
CHECKED TOM CRENNA 12/9/98
APPROVED

FERMILAB PPD/ETT/ES CDMS (E-891)
/1P MODULE

MISC. CONNECTORS

SIZEIFSCM NO.

B

OwG. NG,

REV

SCALE

SHEET 1-1




/ 4; 1

REVISIONS
REV DESCRIPTION DATE |APPROVED
0T NAME CHANGE TO MATCH BACKPLANE 777799 ROV
_pio PFELS
> -
LS MFELS
[ [
P/A- 10 -
P2A- 17 =
-
P/B- 10 -
P/B- 1/
P/B- 17 -
STEET
=S
P/C-10 - NAME DATE
P2C- 17 ORIGINATOR MERLE HALDEMAN 10/8/98
AUND DRAWN BRUCE MERKEL 10/8/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FEGND
FERMILAR PPO/ETT/ES CDMS (E-891)
/1P MODULE
P/, BACKPLANE POWER CONNECTION
SIZEIFSCM NO. DWG NO. REV
A
SCALE SHEET 1-7




/ J 1
REVISIONS
F)Z+ REV DESCRIPTION DATE [APPROVED
0 | NAME CHANGED TO MATCH BACKPLANE  [7/27/99 | BOM

(96 PIN CONNECTOR)

(PLC-5 >

(puC- 14
(PuC- 23>

(PuC- 25
(PuC- 31>

GND

GRD

PLB-/5
S

P4LB - 31

NAME DATE
ORIGINATOR MERLE HALDEMAN 10/8/98
DRAWN BRUCE MERKEL 10/8/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
/1P MODULE

P4 BACKPLANE POWER CONNECTION

SIZEIFSCM NO. UWG NO. REV
A
SCALE SHEET 1-3
) ) ]




._O ) = O UH_
52 « . 4 | 25 14
O O 0000000000000000¢0¢ 000000000000 _.mul
. O oooooooooooooooooowo..o,mmohmo.ﬂ.oo)p nw._ooooooooooo J 9930000000 00000000000s00000000(se
—w ] * T - / * W ......H * * L) _&L.. (X X XX X X ]
@] 7 x AN il /. ANO)
LT - A q
. I 1
H 3 = 3
§
PR A =
i < i ) N 10 -
35 _l - S 5 =
- ~ ) « = 3
h §
€mn
\]
2mn
0 0] o Q ~—
Q Q o o
- - D -
K . 1 1 Eond]
I Esmd} 9N .
jon 4 &
o el ks || e Feon 41 (1]
] o ] ! .
o @ |- N w0 | Esn3r gy )
N~ N~ N N~ F¥on 4 —
U U U U ¢V_-_ B wm: -
4 . Eemn 3 8€N .
F Een 4l &
. - R - Ezn 3t 6€MN ] —=]
E €an 4T a.z m... I
w mu. & % Even 3L BN i u 2
3 U . ﬁ. U = || =i U = U —a 1l %L‘ﬂ
= = OUD TT N.VD ” --ﬂ--
Lt -
™ H | [ gan 14 8
=4 Coan |71 ] .mﬁm_ﬂm. WBMM <
Cean ) ] etk
- % L= m mu Dl T m D Coon 3+ SN ] Ien b
N Ol o ~ 2
.. U et |
9 o mmv mmmu %Mu 58 o




-l rl—‘
N =
L—
LN

Ien

. Ben

61N

81N 3

uz

ut

us

U4

L

I

[ 1]

ue

us

SEEEEL O




